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ABSTRACT
Zackheim, Hugh S., M.S., Spring Q uarter 1982 Wildlife Biology
Ecology and Population Status of the R iver O tter in Southwestern Montana
(100 pp .)
D irector: B art W. O 'Gara
Field investigations w ere conducted on r iv e r  o tte rs  (Lutra canadensis) 
in southwestern Montana from  January 1980 through December 1981.
Otte r  p re sence was detected by examining riverbanks fo r tracks and 
la trin es , and rela tive o tte r populations w ere determ ined by scat density. 
Scat densities during the w inter of 1980-81 w ere highest on the upper 
Jefferson  and upper Madison r iv e rs  and lowest on the Ruby and upper 
Beaverhead r iv e rs . Use by o tte rs  during spring and sum m er of 1981 was 
g rea tes t on the Jefferson River near Whitehall and the Gallatin River near 
T hree Forks; least use occurred  on the Big Hole River near M elrose and 
the lower Madison River n ea r Three Forks. O tters showed strong fidelity 
to established la trin es . Latrine s ite s  w ere generally in g rassy  openings 
on we 11-vegetated banks and averaged about 15 m^. Scat deposition at 
la trines peaked from  late A pril through mid-M ay.
Habitat ch a rac te ris tic s  that benefit o tte rs  include high flow volume, 
densely vegetated and undercut banks, and the presence of numerous 
sloughs and side channels that serve as b rood-rearing  habitat. Low flow 
volume and turbid w ater apparently reduced o tte r use on the Ruby and 
Beaverhead riv e rs ; recen t h arvest may have reduced use of the lower 
Madison. Bank alteration  through riprapping elim inates cover and denning 
a rea s  and reduces o tte r use .
F ish occurred in 99% of the 260 sca ts  examined. Suckers (Catastomus 
spp. ) w ere the m ost im portant p rey  item , followed by whitefish 
(Prosopium  w illiam soni). Sculpins (Cottus ba ird i) were an im portant 
sustaining food fo r o tte rs , as were crayfish  (Pacifasticus sp. ), except in 
w inter. O tters took the m ost available prey, as  determ ined by prey  
abundance and accessib ility .
Analysis of harvest distribution and the re su lts  of a statewide trap p e r 
questionnaire indicated densest o tte r populations in northw estern and 
southw estern Montana, ^ p u la tio n s  in these a rea s  w ere seen as stable 
o r  increasing . Populations a re  sp arse  in w est-cen tra l and cen tra l 
Montana and o tte rs  a re  generally  absent from  easte rn  Montana.
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INTRODUCTION
T he N o rth  A m e r ic a n  r i v e r  o t te r  (L u tr a  c a n a d e n s is ) h a s  b een  
th e  s u b je c t  of in te n se  a c t iv i ty  in  b o th  th e  b io lo g ic a l and  p o li t ic a l  a r e n a s  
d u r in g  r e c e n t  y e a r s .  S om e a n im a l p ro te c tio n  g ro u p s  h av e  c a lle d  fo r  
th e  c o m p le te  p ro te c t io n  of o t te r s  (N ilsso n  and V aughan 1978), w h ile  
c o n su m p tiv e  u s e r  g ro u p s  and  s ta te  w ild life  m a n ag em en t a g e n c ie s  have  
g e n e ra l ly  co n ten d ed  th a t  m a n ag ed  t r a p p in g  d o es not h a rm  o tte r  p o p u la ­
tio n s .
In 1978, th e  U .S . E n d a n g e re d  S p ec ie s  S c ie n tif ic  A u th o rity  
(ESSA), a c tin g  in  c o m p lia n c e  w ith  th e  C onven tion  on In te rn a tio n a l 
T ra d e  in  E n d a n g e re d  S p e c ie s , im p o se d  s ta te - b y - s ta t e  q u o ta s  on th e  
e x p o r t of o t te r  p e l ts  (H ill 1978), A lthough  th e s e  q u o ta s  re m a in e d  in 
e ffe c t fo r  on ly  1 y e a r ,  s ta te s  h av e  su b se q u e n tly  b ee n  r e q u ir e d  to  
p ro v id e  in c re a s e d  in fo rm a tio n  to  ESSA, in c lu d in g  p o p u la tio n  s iz e  and 
t r e n d  e s t im a te s ,  c u r r e n t  m a n a g e m e n t p r o g ra m s ,  p ro je c te d  h a rv e s t  
le v e ls ,  an d  d is t r ib u t io n  (Jach o w sk i 1981). T h e  r e s u l t  h a s  b een  
in c r e a s e d  r e s e a r c h  on r i v e r  o t te r s  an d  th e  d ev e lo p m en t of new 
te c h n iq u e s  fo r  o t te r  s tu d y  (M elq u is t and  H o rn o c k e r 1979a). H ow ever, 
th e  d e ta i ls  of o t te r  p o p u la tio n  d y n a m ic s  an d  h a b ita t r e q u ir e m e n ts  a r e  
s t i l l  l i t t l e  know n.
In M ontana, b io lo g is ts  h av e  c o lle c te d  in fo rm a tio n  on o t te r
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p o p u la tio n s  and d is t r ib u t io n  th ro u g h  t r a p p e r  h a r v e s t  r e c o r d s ,  
s y s te m a t ic  o b se rv a tio n  r e p o r t s ,  an d  food h a b it s tu d ie s  (G re e r  1955a 
and  c ). B e c a u se  of th e  u n c e r ta in t ie s  abou t p o p u la tio n s  and h a rv e s t  
im p a c ts ,  a d d itio n a l b io lo g ic a l  in fo rm a tio n  on w hich  to  b a s e  fu tu re  
m a n a g e m e n t of th e  o t te r  is  n eed ed .
O b je c tiv e s
T he p u rp o s e  of th is  s tu d y  w as  to:
1) d e te rm in e  th e  s ta tu s  and  r e la t iv e  d e n s it ie s  of o t te r  p o p u la ­
tio n s  on s e le c te d  r i v e r s  in  so u th w e s te rn  M ontana;
2) id en tify  c h a r a c te r i s t i c s  of h a b ita t u se d  b y  o t te r s  in  so u th ­
w e s te rn  M ontana;
3) co m p ile  and  re v ie w  d a ta  on o t te r  h a r v e s t ,  s ig h tin g s , and 
h i s to r ic a l  r e c o r d s  to  g a in  an  o v erv iew  of o t te r  p o p u la tio n s  s ta tew id e ;
4) docum en t o t te r  food h a b its  in  so u th w e s te rn  M ontana;
5) deve lop  a  s u rv e y  te ch n iq u e  th a t w ill  a llow  r e s e a r c h e r s  to  
g a in  an  in d ic a tio n  of r e la t iv e  o t te r  p o p u la tio n s ; and
6) a s s e s s  th e  im p a c ts  of tr a p p in g  h a r v e s t  on o t te r  p o p u la tio n s .
H is to r ic a l  P e r s p e c t iv e
D u rin g  1 805-06 , th e  L ew is  and  C la rk  ex p ed itio n  m ad e  th e  
f i r s t  r e c o rd e d  o b s e rv a tio n s  of w ild life  p o p u la tio n s  in  w hat is  now 
M o n tan a . E x p ed itio n  jo u rn a ls  co n ta in  m o re  th a n  a  dozen  r e f e r e n c e s  
to  o t te r s  in  th e  s ta te  (C oues 1893), b eg in n in g  w ith  an  o b s e rv a tio n  on
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th e  M is s o u r i  R iv e r  n e a r  th e  p r e s e n t  N o rth  D ako ta  b o r d e r ,  L ew is 
r e p o r te d  th a t o t te r s  w e re  " n u m e ro u s "  and  " in  g r e a t  p le n ty "  above the 
G re a t F a l l s  of th e  M is s o u r i  w h e re , he  w ro te , " th e  w a te r  h as  b eco m e  
s u f f ic ie n tly  c le a r  f o r  th em  to  ta k e  f is h . " T he ex p ed itio n  re p o r te d  
m an y  o t te r s  th ro u g h  th e  u p p e r  M is s o u r i  d ra in a g e , in c lu d in g  L e w is ' 
o b s e rv a tio n  of " g r e a t  q u a n tity  of b e a v e r ,  o t te r  and  m u s k - r a t s "  in  th e  
r i v e r s  n e a r  Tw in B r id g e s  (D eV oto 1953:181).
D ev e lo p m en t of th e  fu r  t r a d e  in  th e  e a r ly  1 8 0 0 's  put in te n se  
p r e s s u r e  on a q u a tic  f u r b e a r e r s .  C h itten d en  (1935) r e p o r te d  th a t " th e  
g r e a t  d r a f t  on th e  su p p ly  le d  to  th e  r a p id  e x te rm in a tio n  of th e  b e a v e r . " 
B e c a u se  o t te r  p e l ts  h ad  a  c o m p a ra b le  v a lu e  to  b e a v e r  (B eid lem an  1958, 
H ash  1979), o t te r s  w e re  s im i la r ly  ex p lo ited . In 1841, P i e r r e  D eS m et, 
a  m is s io n a r y  liv in g  a long  th e  C la rk  F o rk  R iv e r  in  w e s te rn  M ontana, 
r e m a rk e d ,  "L ik e  th e  b e a v e r ,  [the o t te r ]  is  in c e s s a n tly  p u rsu e d  by  th e  
h u n te r s ,  and  th e  n u m b e r  of b o th  of th e s e  a n im a ls  is  y e a r ly  d im in ish in g "  
(T h w aites  1907).
W hile  th is  h i s to r ic a l  r e c o r d  p ro v id e s  so m e  in s ig h t in to  o t te r  
d is t r ib u t io n  and  e a r ly  tra p p in g  im p a c ts ,  th e  l im ite d  n u m b e r of r e p o r t s  
and  th e i r  c i r c u m s ta n t ia l  n a tu re  p re c lu d e  g e n e ra l iz a t io n s  abou t b a s e l in e  
o t te r  p o p u la tio n s  in M on tana . In 1949, o t te r  p o p u la tio n s  d id  not a p p e a r  
s u f f ic ie n t to  w a r r a n t  an  open  s e a s o n  (G re e r  1955b), and  s ta te  w ild life  
o f f ic ia ls  re sp o n d e d  b y  c lo s in g  th e  s e a s o n . D u rin g  th is  7 - y e a r  c lo s u re ,  
o t te r  p o p u la tio n s  a p p e a re d  to  h av e  in c r e a s e d  (Newby 1957), s o  a
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1 - o t te r  l im i t  w as in s t i tu te d  in  w e s te r n  M on tana  in  1956. A cc o rd in g  
to  N ew by, th e  l im ite d  open  s e a s o n  on o t te r s  w as  " p r im a r i ly  a im e d  a t 
le g a liz in g  th e  s a le  of o t t e r s  cau g h t a c c id e n ta l ly  in  b e a v e r  t r a p s .  " T he
1 - o t te r  l im i t  fo r  w e s te r n  M ontana  h a s  re m a in e d  in  e ffe c t s in c e  th a t 
t im e ,
STUDY A REA
T h e  s tu d y  w as  co n d u c ted  a long  th e  u p p er M is s o u r i  R iv e r  
d ra in a g e  in  s o u th w e s te rn  M on tana  (F ig , 1). R e s e a rc h  fo cu se d  on th e  
R uby , B e a v e rh e a d , B ig H ole, and  J e f f e r s o n  r i v e r s  n e a r  T w in B r id g e s  
and  th e  J e f f e r s o n ,  M ad iso n , and  G a lla tin  r i v e r s  n e a r  T h re e  F o rk s .
V a lley s  of th e s e  r i v e r s  a r e  g e n e ra lly  b ro a d , f la t  p la in s , 
b o r d e r e d  b y  d ry  b en c h lan d  w ith  g r a s s  and  s a g e b ru s h  c o v e r . M ountain  
r a n g e s  s e p a r a te  m a jo r  d ra in a g e s .  V a lley  e le v a tio n s  ra n g e  f ro m  1,200 
to  1,800 m , w h ile  th e  s u r ro u n d in g  m o u n ta in  p ea k s  r e a c h  abou t 3,200 m .
R ip a r ia n  v e g e ta tio n  c o n s is ts  la rg e ly  of sh ru b  th ic k e ts  and  
b o tto m lan d  hard w o o d  f o r e s t s .  T he p r im a r y  t r e e  s p e c ie s  is  b la c k  
co ttonw ood  (P o p u lu s  t r ic h o c a r p a ), a lth o u g h  quak ing  a sp en  (P . 
t r e m u lo id e s ) and R o ck y  M oun ta in  ju n ip e r  (J u n ip e ru s  s c o p u lo ru m ) a r e  
o c c a s io n a lly  p r e s e n t .  D om inan t s h ru b s  in  m o is t  s i t e s  a r e  v a r io u s  
w illo w s (S a lix  sp p . ), r e d  o s ie r  dogw ood (C o rn u s  s to lo n ife ra ), th in le a f  
a ld e r  (A in u s te n u ifo l ia ), an d  w a te r  b i r c h  (B e tu la  o c c id e n ta l is ). M o re  
x e r ic  s i t e s  a r e  d o m in a te d  b y  w oods r o s e  (R o s a  w o o d s ii) . sn o w b e r ry
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(S y m p h o ric a rp u s  a lb u s ), b u f fa lo b e r ry  (S h ep h e rd ia  a r g e n te a ), and  
c h o k e c h e r ry  (P ru n u s  v i r g in ia n a ). M any g r a s s  s p e c ie s  grow  in  th e  
r ip a r i a n  zone in  so u th w e s te rn  M ontana; B ugbee (1979) l i s t s  an n u a l 
b e a r d g r a s s  (P o lypogon  m o n s p e lie n s is  ), s lo u g h  g r a s s  (B eck m an n ia  
sy z ig a c h n e ). t a l l  m a n n a g ra s s  (G ly c e r ia  e la ta ). and  fow l b lu e g ra s s  
(P o a  p a lu s t r i s )  a s  so m e  of th e  m o re  im p o r ta n t s p e c ie s .
T he c l im a te  of th e  so u th w e s te rn  M ontana r i v e r  v a l le y s  is  
c h a ra c te r iz e d  b y  w a rm , d ry  s u m m e rs ,  o c c a s io n a l r a in y  p e r io d s  in  
s p r in g  and  fa l l ,  and  co ld , d ry  w in te r s .  T h e  a v e ra g e  te m p e r a tu r e  in  
D illo n  (e le v a tio n  1,590 m ) a lo n g  th e  B e a v e rh e a d  R iv e r  ra n g e s  f ro m  
-6®C in  J a n u a ry  to  19®C in  Ju ly , w ith  d a ily  te m p e ra tu r e  e x tre m e s  
s o m e tim e s  re a c h in g  -35®C d u rin g  w in te r  and  35*C d u rin g  s u m m e r . 
A v e ra g e  an n u a l p re c ip i ta t io n  in  D illon  i s  29 cm .
S lu sh  ic e  u s u a lly  b e g in s  to  flow  in  a r e a  r i v e r s  d u rin g  
D e c e m b e r , b y  w h ich  t im e  ponds and  b a c k w a te r  a r e a s  h av e  f ro z e n  
o v e r  fo r  th e  w in te r .  Ic e  s h e lv e s  f o rm  a long  th e  b an k s  of m a in  r iv e r  
c h a n n e ls  and , depend ing  on th e  le n g th  and s e v e r i ty  of th e  co ld  s p e ll ,  
th e  e n t i r e  r i v e r  s u r f a c e  m ay  f r e e z e .  W ith  co n tin u ed  su b fre e z in g  
te m p e r a tu r e s  in  J a n u a ry  and  F e b r u a r y ,  th e  r i v e r s  m a y  "g o rg e "  w ith  
l a r g e ,  i r r e g u la r  ic e  b lo c k s  fo rm in g  in  m a in  c h a n n e ls . P e r io d ic  w a rm  
so u th w e s t w inds can  c a u s e  so m e  th aw in g  th ro u g h o u t w in te r ;  b y  m id -  
M a rc h  m o s t r i v e r  s e c t io n s  a r e  a g a in  i c e - f r e e .
P e a k  r i v e r  flow s u s u a lly  o c c u r  b e tw e en  m id -M a y  and
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m id -J u n e , w hen w a rm  te m p e r a tu r e s  m e lt  m o u n ta in  snow pack  and r a in s  
sw e ll  t r ib u ta r i e s .  B y la te  A u g u st, m o s t r i v e r s  a r e  a t th e i r  lo w es t 
flow  v o lu m e , w ith  a g r ic u l tu r a l  w ith d ra w a ls  com pounding  th e  e ffe c ts  of 
d r y  s u m m e r  m o n th s . A nnual flow  v a r ia t io n s  can  b e  c o n s id e ra b le , 
p a r t ic u la r ly  on r i v e r s  w ith o u t c o n tro lle d  f lo w s. On th e  lo w er B ig  H ole 
R iv e r ,  fo r  ex a m p le , la te  s u m m e r  flow s a r e  o ften  only  10-20%  of the  
an n u a l a v e ra g e  flow  w h ile  s p r in g  ru n o ff  flow s ty p ic a lly  r e a c h  m o re  
th a n  5 t im e s  th is  a v e ra g e .
T he in flu en c e  of la n d  u se s  on r ip a r ia n  h a b ita t in  so u th w e s te rn  
M ontana is  r e la t iv e ly  m in o r . D ev e lo p m en ts  in  th e  6 la r g e s t  tow ns 
(F ig . 1) e a ch  a ffe c t on ly  1-2  km  of r i v e r  b an k , and  th e s e  im p a c ts  a r e  
g e n e ra l ly  l im ite d  to  b r id g e s ,  r ip r a p ,  and  r e s id e n c e s  b o rd e r in g  th e  
r i v e r .  T he m a jo r i ty  of r ip a r ia n  h a b ita ts  a r e  w e ll-v e g e ta te d , a lthough  
l ig h t - to -m o d e ra te  c a t t le  g ra z in g  o c c u rs  in  m o s t a r e a s .
W a te r  q u a lity  on r i v e r s  in  th e  s tu d y  a r e a  r e f le c ts  a d ja c e n t 
la n d -u s e  p r a c t ic e s  and s u b s t r a te  co m p o s itio n . T he u p p er M ad ison  and 
B ig H ole r i v e r s ,  w ith  co b b le  b o tto m s  and  few  a g r ic u l tu r a l  im p a c ts ,  
a r e  d is c o lo re d  o n ly  d u r in g  s p r in g  ru n o ff . T he J e f f e r s o n , G a lla tin , and 
lo w e r  M ad iso n  r i v e r s  a r e  g e n e ra l ly  c l e a r  f ro m  f a l l  th ro u g h  e a r ly  
s p r in g , bu t s p r in g  ru n o ff  and  a g r ic u l tu r e - r e la t e d  e ro s io n  m ak e  th e m  
c lo u d y  p e r io d ic a l ly  th ro u g h  th e  i r r ig a t io n  s e a s o n . The B e a v e rh e a d  
R iv e r  c a r r i e s  h igh  s e d im e n t lo ad s  b e c a u s e  of h eav y  g ra z in g  p r e s s u r e ,  
b a n k  e ro s io n , and  i r r ig a t io n  r e tu r n  f lo w s. D e sp ite  a  c le a r  and
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c o n tro lle d  flow  f ro m  i t s  s o u rc e  a t C la rk  C anyon D am , 82 km  u p s tre a m , 
th e  B e a v e rh e a d  is  g e n e ra l ly  tu rb id  a t  i t s  m ou th  n e a r  Tw in B r id g e s .
METHODS
P o p u la tio n  C ens u sin g
B e c a u se  th e  o t te r  is  a  w id e - ra n g in g , s e c r e t iv e ,  and  often  
n o c tu rn a l a n im a l, f ie ld  e f fo r ts  e m p h a s iz e d  lo c a tin g  and quan tify ing  
th e  am o u n t of o t te r  s ig n , e s p e c ia l ly  s c a ts  (fe ces)  on s e le c te d  s e c tio n s  
of m a jo r  r i v e r s  in  th e  s tu d y  a r e a .
F ro m  N o v em b er 1980 th ro u g h  F e b r u a r y  1981, a  to ta l  of 
224 km  a lo n g  th e  b a n k s  of 6 r i v e r s  w as ex am in ed  fo r  o tte r  s c a ts  and  
t r a c k s  b y  w alk in g  a long  th e  b an k s  and  s e a rc h in g  3 m  in lan d  f ro m  th e  
r i v e r 's  edge . S e a rc h e s  w e re  co n d u c ted  on ly  w hen th e  g round  w as 
s n o w -f re e . S u rv ey  s e c tio n s  w e re  s e le c te d  to  in c lu d e  a  w ide ra n g e  of 
r i v e r  h a b ita ts  and  g eo g ra p h ic  lo c a tio n s . T he n u m b e r and  lo c a tio n  of 
s c a ts  l e s s  th an  2 m o n th s  o ld  w e re  r e c o rd e d . S ca t a g e s  w e re  e s tim a te d , 
b a s e d  on c o m p a r iso n  w ith  k n o w n -ag e  s c a ts  expo sed  to  am b ien t w e a th e r  
c o n d itio n s .
E ig h t s e c t io n s  on 5 r i v e r s  w e re  s e le c te d  fo r  co n tin u ed  m o n i­
to r in g  to  o b ta in  d e ta ile d  in fo rm a tio n  abou t r e la t iv e  abundance  and  
h a b i ta t  u s e  (F ig . 2). T h e se  s e c tio n s  p ro v id e d  w ide g e o g ra p h ic  c o v e ra g e  
an d  r e p r e s e n ta t iv e  s a m p le s  of th e  v a r io u s  r i v e r  h a b ita ts  in  th e  s tu d y  
a r e a .
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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km
1, Big Hole R iver, M elrose to  Glen 
t. B ig Hole R iver, Twin B ridges
3 , Beaverhead R iv er, Twin B ridges
4 , J e f fe rs o n  R iv er, Twin B ridges
5» Je f fe rso n  R iver, W hitehall
6 . Madison R iver, Upper
7. Madison R iver, Lower 
8o G a lla t in  R iver, Logan
F ig . 2 . Census s e c tio n s  f o r  l a t r i n e  s i t e  surveys.
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F o r  ea ch  c e n su s  s e c tio n , a l l  a r e a s  of s c a t  c o n c e n tra tio n s  
( la tr in e  s i t e s )  d is c o v e re d  d u r in g  r lv e rb a n k  s u rv e y s  w e re  re -e x a m in e d  
and  e v a lu a te d  fo r  am o u n t of s ig n , d u ra tio n  of u se , sp a c in g  in r e la t io n  
to  o th e r  la t r in e  s i t e s ,  and  s u s c e p tib i l i ty  to  flood ing  d u rin g  h igh  w a te r . 
F ro m  th is  ev a lu a tio n , 1 la t r in e  s i t e  fo r  each  k ilo m e te r  of r i v e r  w as 
s e le c te d  fo r  r e p e a te d  s u rv e y . T he co m b in a tio n  of la t r in e  s i t e s  ch o sen  
fo r  e a c h  c e n su s  s e c tio n  w as b e lie v e d  to  h av e  th e  m o s t  p o te n tia l  fo r  
re v e a lin g  o t te r  p r e s e n c e  and  d is t r ib u t io n  th ro u g h o u t th e  c e n su s  s e c tio n .
A 100-m  se g m e n t of b an k  w as p aced  off and  flagged  a t each  
la t r in e  s i t e .  T h e se  s e g m e n ts  g e n e ra l ly  c o n s is te d  of u n ifo rm  h a b ita t 
and  in c lu d ed  1 o r .  In a  few  c a s e s ,  2 o r  3 r e g u la r ly  u se d  la t r in e  s i t e s .  
T he n u m b e r  and  lo c a tio n  of new s c a ts  w e re  r e c o rd e d  tw ice  each  m onth , 
and  s c a ts  w e re  m a rk e d  w ith  a sp o t of f lu o re s c e n t p a in t so  th e y  w ould 
not b e  re c o u n te d  on fu tu re  v i s i t s .
An Index of o t te r  ab u n d an ce  fo r  e ach  c e n su s  se c tio n  w as 
d e r iv e d  b y  d iv id ing  th e  to ta l  n u m b e r  of new  s c a ts  b y  th e  n u m b e r of 
l a t r l n e - s l t e  days s in c e  th e  l a s t  s u rv e y . F o r  ex a m p le . If 28 s c a ts  w e re  
d e p o s ite d  a t 10 l a t r in e  s i te s  o v e r  a  p e r io d  o f 14 d a y s , th e  Index w ould 
b e  28 d iv id ed  b y  140 (1 0 x 1 4 ) , o r  0 .2 , In d ica tin g  o t te r s  d e p o s ite d  an  
a v e ra g e  of 0.2 s c a t s  a t e a c h  l a t r in e  s i te  p e r  day . F o r  co n v en ien ce , a l l  
Index  n u m b e rs  w e re  m u lt ip lie d  b y  100; th e  Index fo r  th is  ex am p le  th u s  
b e c o m e s  20 .
S c e n t-p o s t s u rv e y s  w e re  co n d u c ted  in  J u ly  1980 and N o v em b er
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1981 to  d e r iv e  a  c e n su s  index  fo r  o t t e r s .  Two s c e n t p o s ts  p e r  
k i lo m e te r  w e re  p la c e d  a lo n g  8 -  to  2 8 -k m  s e c tio n s  of th e  B e a v e rh e a d , 
B ig  H ole, and  J e f f e r s o n  r i v e r s .  S cen t p o s ts ,  c o n s is tin g  of a  1 0 -cm  
w ooden  dow el tip p e d  w ith  2 -3  d ro p s  of L a u g e m a n n 's  "O tte r  G land" o r 
H a w b a k e r 's  " O tte r  L u re , " w e re  p la c e d  on m ud, snow  o r  a  p re p a re d  
s u r fa c e  of a s h  and  c h a lk  d u s t. P o s t  s i t e s  w e re  ch eck ed  fo r  2 c o n s e c u ­
t iv e  d ay s a f te r  p la c e m e n t.
An e x te n s iv e  p ro g ra m  of a e r i a l  s u rv e y s  w as a ls o  p lan n ed  to  
co u n t o t te r  t r a c k s  on s n o w -c o v e re d  r iv e rb a n k s  and ic e  s h e lv e s . How­
e v e r ,  th e  1980-81 w in te r  w as  u n u su a lly  m ild  and d ry , and only  1 a e r i a l  
s u rv e y  w as  fe a s ib le .  T h is  f lig h t w as  m a d e  in a  P ip e r  S uper Cub on 
3 F e b r u a r y  1981.
T ra p p e r  Q u e s tio n n a ire
On 1 Ju n e  1981, 697 co p ie s  of a  q u e s tio n n a ire  (A ppendix A) on 
o t te r  tra p p in g  and  p o p u la tio n s  w e re  m a ile d  to  t r a p p e r s  in M ontana. T he 
q u e s tio n n a ire  w as d e s ig n e d  to  gain  in fo rm a tio n  on o t te r  s ta tu s ,  d i s t r i ­
b u tio n , and  m a n a g e m e n t c o n s id e ra t io n s . R e c ip ie n ts  inc luded  217 
p e r s o n s  w ho r e p o r te d  tr a p p in g  an  o t te r  d u r in g  th e  4 y e a rs  of th e  m a n ­
d a to ry  p e lt- ta g g in g  p ro g ra m , p lu s  480 t r a p p e r s  w ho had 5 o r  m o re  
b e a v e r  p e l ts  tag g ed  d u r in g  th e  1980-81 s e a s o n . A ll M ontana D e p a r t­
m e n t of F is h ,  W ild life  and P a r k s  a d m in is t r a t iv e  re g io n s  w e re  s a m p le d . 
O tte r  h a r v e s t  d is t r ib u t io n s  f ro m  th e  1977-78  th ro u g h  1980-81 tra p p in g  
s e a s o n s  w e re  a ls o  re v ie w e d  and  m ap p ed .
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H ab ita t
D u rin g  r e c o n n a is s a n c e  fo r  s c a t s ,  h e ig h t, s lo p e , co m p o sitio n  
of th e  lo w e r  b an k , and  v e g e ta t iv e  c o v e r  on th e  u p p er b an k  w e re  
r e c o r d e d .  T he b an k  w as a ls o  c la s s i f ie d  a s  u n d e rc u t o r  in ta c t . A bank
w as c o n s id e re d  u n d e rc u t w hen  th e  o u te r  edge of th e  u p p er b an k  e i th e r  
o v e rh u n g , o r  w as v e r t i c a l  to , th e  s u r f a c e  of th e  r i v e r  and  w hen th a t 
b an k  c o n fig u ra tio n  o r  a s s o c ia te d  v e g e ta tio n  p ro v id e d  c o v e r  ad eq u a te  to  
c o n c e a l an  o t te r .  In fo rm a tio n  w as g e n e ra lly  r e c o rd e d  fo r  lOO-m  
in te rv a ls ,  b u t le n g th s  of u n d e rc u t b an k s  and  s t r e t c h e s  of d en se  r ip a r ia n  
v e g e ta tio n  w e re  r e c o r d e d  to  th e  n e a r e s t  20 m .
D ata  on p h y s ic a l  and  v e g e ta t iv e  c h a r a c te r i s t i c s  w e re  r e c o rd e d  
fo r  th e  50 la t r in e  s i t e s  th a t r e c e iv e d  th e  m o s t u se  b y  otte rs .jd u r in g th e  
s p r in g  s c a t  c e n s u s . L a tr in e  d im e n s io n s , c o m p o s itio n , and s lo p e  of 
th e  lo w er b an k , and  h e ig h t and  v e g e ta t iv e  c o v e r  of th e  u p p er bank  w e re  
r e c o rd e d .  V e r t ic a l  c o v e r  w as  e s t im a te d  fo r  b a r e  s o il ,  g r a s s ,  fo rb s ,  
s h ru b s ,  and  t r e e s ,  u s in g  th e  c o v e r  c l a s s e s  d e s c r ib e d  b y  P f i s te r  and 
A rn o  (1980). H o riz o n ta l c o v e r  w as  c la s s i f ie d  a s  e i th e r  s p a r s e ,  m ed iu m , 
o r  d e n se , w hen v ie w e d  a t  a  1 0 -m  d is ta n c e  f ro m  th e  c e n te r  of th e  la t r in e  
s i t e .
V e r t ic a l  and  h o r iz o n ta l  c o v e r  e s t im a te s  w e re  a ls o  m a d e  fo r  
co n tig u o u s b an k  c h a r a c te r iz e d  b y  th e  s a m e  v e g e ta t iv e  type a s  th e  
l a t r i n e  s i t e .  F o r  e x a m p le , if  a  la t r in e  s i t e  o ccu p ied  5 m  of a  5 0 -m  
u p lan d  sh ru b  b an k , 2 s e t s  of c o v e r  e s t im a te s  w ould  b e  r e c o r d e d - -1 fo r
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th e  l a t r in e  s i te  and  1 r e p r e s e n t in g  a  c o m p o s ite  c o v e r  e s t im a te  fo r  the  
o th e r  45 m  of b an k . T h e  p u rp o s e  of th e s e  l a t t e r  e s t im a te s  w as  to  
d e te rm in e  if  o t te r s  w e re  s e le c t in g  s p e c if ic  v e g e ta t iv e  c o v e r  c h a r a c ­
t e r i s t i c s  fo r  la t r in e  s i t e  lo c a tio n s  o r  w h e th e r  l a t r in e  s i t e s  s im p ly  
m i r r o r e d  th e  v e g e ta tiv e  c o v e r  of th e  co n tiguous b an k .
F ood  H ab its
F ood  h a b its  of o tte r s  w e re  d e te rm in e d  f ro m  a n a ly s is  of 260 
s c a t s . Th e  c o lle c tio n  p ro v id e d  b o th  s e a s o n a l  and  g e o g ra phic r e p r e ­
se n ta tio n  of o t te r  food h a b its  in th e  re g io n . S ca ts  w e re  c o lle c te d  f ro m
r iv e rb a n k s  and e s ta b lis h e d  la t r in e  s i t e s .  G re e r  (1955a) d e s c r ib e d  
o t te r  s c a ts  and n o ted  th a t  th e y  a r e  e a s i ly  re c o g n iz e d  and  d is tin g u ish e d  
f ro m  s c a ts  of o th e r  s p e c ie s .  T he s c a ts  w e re  c o lle c te d  in p la s t ic  b ag s  
and , if  n e c e s s a r y ,  a i r - d r i e d  fo r  s e v e r a l  d ay s  b e fo re  b e in g  s to re d . 
O nly s c a ts  w ith  a  know n m o n th  of o r ig in  w e re  an a ly ze d .
D ry  s c a ts  w e re  b ro k e n  a p a r t  and  ex am in ed  u n d er a  b in o c u la r  
m ic ro s c o p e  fo r  c o n ten t a n a ly s is .  P r e y  re m a in s  w e re  c o m p a re d  to  
i l lu s t r a t io n s  of f is h  s c a le s  (L a g le r  1950, C a s te e l  1973) and to  a  
r e f e r e n c e  c o lle c tio n  of s c a le s  and  b o n es  p r e p a r e d  f ro m  p o te n tia l p re y  
s p e c ie s .  F is h  r e m a in s  w e re  k ey ed  to  fa m ily  o r  g en u s , bu t cou ld  o ften  
b e  c la s s i f ie d  to  s p e c ie s  b a s e d  on B row n (1971), w ho d e s c r ib e d  th e  
s p e c ie s  o c c u rr in g  in  th e  re g io n .
S p ec ie s  c o m p o s itio n  w as  r e c o r d e d  fo r  e a c h  s c a t .  T h e se
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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r e s u l t s  w e re  ta b u la te d  a s  f re q u e n c y  of o c c u r re n c e  of in d iv id u a l p re y  
i te m s  in  in d iv id u a l s c a ts ,  a s  u til iz e d  in  n u m e ro u s  s tu d ie s  of o t te r  food 
h a b i ts ,  in c lu d in g  G re e r  (1955a and  1955c), Sheldon and  T o ll (1964), 
M o d a ffe r i and  Y ocum  (1980), and  M e lq u is t (1981). E a c h  p re y  s p e c ie s  
w as c la s s i f ie d  a s  e i th e r  a  m a jo r  o r  t r a c e  e le m e n t of th e  s c a t  b e c a u se  
p re y  v o lu m e s  in  co m b in a tio n  w ith  o c c u r re n c e  f re q u e n c y  g ive m ax im u m  
in fo rm a tio n  on food h a b its  (Jen k in s  and H a rp e r  1980).
Tw o p r im a r y  s o u rc e s  of in fo rm a tio n  w e re  em ployed  to  e s t im a te  
r e la t iv e  p r e y  p o p u la tio n s  on s o u th w e s te rn  M ontana r i v e r s - - f i s h e r i e s  
p r o g r e s s  r e p o r t s  (M ontana D e p a r tm e n t of F is h ,  W ild life  and P a rk s  
1981) an d  a  q u e s tio n n a ire  th a t w as  d is t r ib u te d  to  a r e a  f i s h e r ie s  b io lo g is ts  
(A ppendix  B ), T h e  f i s h e r ie s  r e p o r t s  p ro v id ed  p o p u la tio n  e s t im a te s  and 
in c id e n ta l in fo rm a tio n  d e r iv e d  f ro m  e le c tro - s h o c k in g , w h ile  th e  q u e s ­
t io n n a ir e  a sk ed  fo r  e s t im a te s  of r e la t iv e  p o p u la tio n s  of a l l  p r e y  s p e c ie s  
on th e  s tu d y  a r e a  r i v e r s .
R ESU LTS
P o p u la tio n  C ens u s in g
U se  b y  o t te r s  w as  r e c o r d e d  in  a lm o s t a l l  of th e  m a jo r  r i v e r  
s e c t io n s  su rv e y e d . D u rin g  th e  f a l l - w in te r  s u rv e y s , h e a v ie s t o t te r  u se  
o c c u r r e d  on s e c tio n s  of th e  u p p e r  J e f f e r s o n  and  u p p e r  M ad ison  r i v e r s  
w ith  s ig n  d e n s it ie s  r e a c h in g  11.6 and  12.0 s c a ts  p e r  km  (T ab le  1).
L e a s t  u s e  o c c u r r e d  on th e  R uby  and  u p p e r  B e a v e rh e a d  r i v e r s ,  w h e re
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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T able 1. D e n s it ie s  of fa l l  and w inter otter  s c a ts  along 6 m ajor r iv e r s  in 
sou th w estern  M ontana, 1981.
R iv er  and sec tio n
Length of 
bank exam ined  
(km)
No. of s ca ts  





Mouth 3.5 36 10.2
N ear Ruby R iver  Junction 4 .0 40 10.0
G iem 's  B rid ge 8 .0 1 0.1
B eaverh ead  R ock 11.0 0 0 .0
D illon 4 .0 0 0.0
C lark  Canyon A rea 5.0 0 0.0
B ig  Hole
Mouth to  High B rid ge 3.5 5 1.4
High B ridge to  Pennington B ridge 9.0 89 9.9
Pennington to R e ich le 26 .0 28 1.1
R eich le  to  Glen 13.5 130 9.6
G len to  B row n's B ridge 16.0 65 4.1
B row n 's B rid ge to M elro se 16.0 167 10.4
G allatin
B elow  Logan 6.0 63 10.5
J efferso n
Twin B rid ges 18.5 215 11.6
W aterloo  U PPER 5.5 48 8.7
W hitehall 7.0 90 11.6
W illiam s B ridge LOWER 9.0 33 3.7
T h ree F orks 8.0 32 4.0
M adison
M cA tee B ridge 2 .0 17 8.5
P a llisa d e s  UPPER 6.0 72 12.0
W olf C reek 8.0 85 10.6
T hree F ork s LOWER 6,0 23 3.8
G rey c liff 8.0 30 3.8
Ruby
Sheridan 10.0 2 0.2
Twin B rid ges 6 .5 0 0.0
Ruby Dam 4.0 0 0.0
T otal 224.0 1271 5.7
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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s c a t  d e n s i t ie s  ra n g e d  f ro m  0 to  0 .2 .
A lthough  no  m e th o d  w as a v a ila b le  to  c o r r e la te  n u m b e rs  of 
s c a ts  w ith  n u m b e rs  of o t t e r s ,  p a t te rn s  of r e la t iv e  abundance  w e re  
a p p a re n t .  On th e  u p p e r  J e f f e r s o n ,  s c a t  d e n s it ie s  a t Tw in B r id g e s , 
W a te r lo o  and  W h iteh a ll w e re  h igh , ra n g in g  f ro m  8.7 to  11.6 . On 2 
lo w e r  J e f f e r s o n  s e c t io n s ,  s c a t  d e n s it ie s  v a r ie d  f ro m  3,7 to  4 .0 . 
S im ila r ly , 3 u p p er M ad iso n  s e c tio n s  v a r ie d  f ro m  8.5 to  12 .0 , w h ile  
2 lo w e r  M ad ison  s e c t io n s  b o th  had  s c a t  d e n s i t ie s  of 3 .8 . Two s e p a r a te  
s e c tio n s  of th e  B e a v e rh e a d  R iv e r  n e a r  T w in B r id g e s  h ad  s c a t  d e n s it ie s  
of 10.0 and  10 .2 . F o u r  s t r e tc h e s  of th e  B e a v e rh e a d  R iv e r , f ro m  16 
to  75 km  above Tw in B r id g e s , and  3 s t r e tc h e s  of th e  R uby R iv e r , 
f ro m  i t s  m ou th  to  i t s  s o u rc e  a t  R uby D am  40 km  u p s tre a m , show ed 
l i t t l e  u se  b y  o t te r s .
S ca t d e n s i t ie s  w e re  no t c o n s is te n t on th e  B ig  H ole R iv e r , 
v a ry in g  f ro m  1.4  a t th e  lo w e s t s e c tio n  to  9 .9 , 1 .1 , 9 .6 , 4 .1 , and 10.4 
on a n  u p s tre a m  p r o g re s s io n  f ro m  T w in B r id g e s  to  M e lro s e .
D u rin g  th e  s p r in g  1981 c e n su s  of 8 r i v e r  s e c t io n s , th e  h ig h e s t 
m e a n  s c a t  index  w a s  18 .9  on th e  J e f f e r s o n  R iv e r  n e a r  W h iteh a ll, w h ile  
th e  lo w e s t index  w as  4 .4  on th e  B ig  H ole n e a r  M e lro s e  (T ab le  2). 
In d ic e s  fo r  in d iv id u a l s u rv e y  p e r io d s  ra n g e d  f ro m  31.0 on th e  J e f f e r s o n  
n e a r  W h ite h a ll f ro m  7 to  19 M ay to  1,1 on th e  B ig  H ole n e a r  M e lro s e  
f ro m  16 to  30 M a rc h .
O v e ra ll ,  69 of th e  92 s e le c te d  la t r in e  s i t e s  w e re  u se d  b y



































T able 2 , O tte r census sec tions and sc a t ind ices along portions of 5 m a jo r r iv e r s  in  sou thw estern  






la tr in e s
No. of 
su rv ey s
New sc a ts  
located
L a tr in e - 
s ite  days
Scat
index
B eaverhead  above Twin B ridges 13.0 13 9 145 1,433 10.1
Big Hole above Twin B ridges 9.7 9 7 83 855 9.7
Big Hole, M elrose  to  Glen 17.0 16 5 48 1,082 4.4
G allatin  below Logan 9.8 10 4 68 513 13.3
Je ffe rso n  n ea r W hitehall 13.2 14 5 189 1,002 18.9
Je ffe rso n  n e a r  Twin B ridges 10.7 10 5 58 716 8.1
M adison above T h ree  F o rk s 10.1 10 4 19 280 6.8
M adison, Squaw C reek  to Wolf C reek 11.2 10 7 68 910 7.5
T otal 94.8 92 46 678 6,791 10.0
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o t te r s  d u r in g  th e  c e n su s  p e r io d . In c id e n ta l o b s e rv a tio n s  of s e v e r a l  of 
th e s e  s i t e s  r e v e a le d  u s e  b y  o t t e r s  th ro u g h o u t 18 m o n th s  of f ie ld  s tu d y .
T h e  h igh  w a te r  p e r io d  ex ten d ed  f ro m  la te  M ay in to  th e  th i rd  
w eek  of J u n e , and  40% of a l l  la t r in e  s i t e s  w e re  flooded  by th e  u n u su a lly  
h igh  f lo w s . A fte r  th e  w a te r  r e c e d e d , so m e  u se  w as r e c o rd e d  a t  p r e ­
v io u s ly  flooded  s i t e s ,  b u t o th e r  s i t e s  w e re  p e rm a n e n tly  a l te r e d  and  no 
u se  o c c u r r e d .  A d d itio n a lly , b y  e a r ly  J u ly  th e  g ro w th  of g r a s s ,  fo rb s , 
and  s h ru b s  o b sc u re d  m a n y  la t r in e  s i t e s  and  s c a ts  d ep o s ited  d u rin g  th e
2 -w e e k  p e r io d  b e tw een  s u rv e y s  w e re  d ifficu lt to  lo c a te . A s a  r e s u l t  
of th e s e  f a c to r s ,  l a t r in e  s i t e  s u rv e y s  w e re  d isc o n tin u ed  in m id -J u ly .
On a l l  8 s e c t io n s ,  m a x im u m  u se  of la t r in e  s i te s  w as found on 
s u rv e y s  cond u c ted  b e tw een  2 and 28 M ay, r e f le c t in g  u se  d u rin g  th e  
p re v io u s  2 -w eek  p e r io d s .  M in im um  u se  o c c u r re d  in  la te  M a rc h  and 
e a r ly  A p ril .  L e v e ls  of u se  v a r ie d  s u b s ta n tia lly , and  s c a t  in d ic e s  f ro m  
th e  p e r io d  of m a x im u m  u se  a v e ra g e d  abou t 4 t im e s  g r e a te r  th an  the  
in d ic e s  f ro m  p e r io d s  of m in im u m  u se .
A c o m p o s ite  a s s e s s m e n t  of o t te r  s ig n  f ro m  b o th  th e  f a l l -  
w in te r  b an k  e x a m in a tio n s  and  th e  s p r in g  la t r in e  c e n s u s e s  fo rm s  th e  
b a s is  fo r  th e  r e la t iv e  p o p u la tio n  d e n s ity  ra n k in g s  (T ab le  3). T he 
J e f f e r s o n  R iv e r  n e a r  W h iteh a ll and  th e  G a lla tin  R iv e r  n e a r  L ogan  had  
th e  m o s t  o t te r  u se  and  a p p a re n tly  th e  h ig h e s t lo c a l  o t te r  p o p u la tio n s . 
T h e  lo w e r  B e a v e rh e a d , lo w e r  B ig  H ole , u p p e r  M ad iso n , and  J e f f e r s o n  
n e a r  Tw in B r id g e s  a l l  r a n k e d  in  th e  se co n d  c a te g o ry  of r e la t iv e  o t te r




































T able 3, R e la tive  o tte r population d en sitie s  of 8 census sec tio n s , based  on o tte r  sc a ts  found fro m  
N ovem ber 1980 to  Ju ly  1981.
Com posite 
re la tiv e  density  
ranking
F all-W in te r Spring
R iv er (section) Scats p e r  km Ranking Scat index Ranking
Je ffe rso n  (W hitehall) 1st 11.6 1st 18.9 1st
G allatin  (Logan) 1st 10.5 4th 13.3 2nd
B eaverhead  (Twin B ridges) 2nd 10.1 5th 10.1 3rd
Big Hole (Twin B ridges) 2nd 9.9 6th 9.7 4th
Je ffe rso n  (Twin B ridges) 2nd 11.6 1st 8.1 5 th
M adison (Upper) 2nd 10.9 3rd 7.5 6th
Big Hole (M elrose to  Glen) 3rd 7.3 7th 4.4 8th
M adison (Lower) 3rd 3.8 8th 6.8 7th
CO
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d e n s ity . T he B ig H ole n e a r  M e lro s e  and th e  lo w e r  M ad ison  ex h ib ited  
th e  le a s t  u se  by  o t te r s  d u r in g  th e  s u rv e y  p e r io d s .
O nly  3 v is i ta t io n s  o c c u r r e d  d u rin g  248 s c e n t -p o s t n ig h ts , 
ev en  though  o t te r s  w e re  p r e s e n t  in  a l l  r i v e r  s e c tio n s  d u rin g  th e  s u rv e y  
p e r io d s .  T ra c k s  r e v e a le d  no  s p e c if ic  m o v e m en ts  b y  o t te r s  to  th e s e  3 
p o s ts ;  r a th e r ,  o t te r s  had  e n c o u n te re d  th e  p o s ts  a long  th e ir  r o u te s  of 
t r a v e l .  A t 7 o th e r  s c e n t p o s ts ,  f r e s h  o t te r  t r a c k s  w e re  o b se rv e d  
f ro m  2 to  25 m  aw ay  b u t no v is i ta t io n  o c c u r re d .
O n 3 F e b r u a r y  1981, 1 d ay  a f te r  a  1 -4  cm  sn o w fall, th e  
r e s e a r c h e r  flew  o v e r  th e  lo w e r  50 km  of th e  B ig H ole R iv e r , f ro m  
M e lro s e  to  Tw in B r id g e s , F ro m  an  a lti tu d e  of 60 m , o t te r  s l id e s  on 
le v e l  ic e  w e re  n o ted  in  1 lo c a tio n . G round  ex am in a tio n  of th is  s i t e  
r e v e a le d  th a t 3 o t te r s  had  b ee n  tr a v e l in g  to g e th e r .
T ra p p e r  Q u e s tio n n a ire
Of th e  t r a p p e r s  c o n ta c te d , 322 (46%) r e tu r n e d  q u e s tio n n a ire s  
(T ab le  4). T ra p p e r s  r e p o r te d  se e in g  th e  m o s t  o t te r  s ig n  a long  r i v e r s  
in  n o r th w e s te rn  an d  s o u th w e s te rn  M ontana. T he M is s o u r i  R iv e r  in  
c e n t r a l  M ontana w as  a ls o  ra n k e d  h igh . O tte r  s ig n  w as g e n e ra lly  
r e g a r d e d  a s  r a r e ,  a lth o u g h  g e o g ra p h ic a lly  w id e s p re a d , in  th e  w e s t -  
c e n t r a l  an d  s o u th - c e n tr a l  p a r t s  of th e  s ta te .
S u rv e y  re s p o n d e n ts  r e p o r te d  on ly  3 s ig h tin g s  of o t te r s  o r  
s ig n  in  e a s te r n  M ontana d u r in g  th e  l a s t  5 y e a r s ,  in c lu d in g  o t te r s  on




























T ab le  4. R egional o tte r  population tren d  e s tim a te s  and questionnaire  re sp o n se s  by  M ontana tra p p e rs .
FW P ad m in is tra tiv e  reg ions
No. m ailed
No. (%) re tu rn ed
87 86 217 185 56 42 24
No, (%) es tim atin g  a
population in c re a se  10 (37) 4 (17) 28 (47) 3 (16)
No. (%) es tim atin g  a 
s tab le  population 12 (44) 13 (54) 25 (42) 9 (47)
No. (%) estim atin g  a










th e  M ilk  R iv e r  n e a r  D odson , th e  M is s o u r i  R iv e r  in  the C. M. R u s s e l l  
N a tio n a l W ild life  R e fu g e , and  th e  L it t le  P o w d er R iv e r  n e a r  B ro ad  u s .
T r a p p e r s ' e s t im a te s  f ro m  n o r th w e s te rn  and so u th w e s te rn  
M ontana g e n e ra l ly  in d ic a te d  lo c a l  o t te r  p o p u la tio n s  w e re  s ta b le  o r  
in c re a s in g ; m o s t t r a p p e r s  in  w e s t - c e n t r a l  and  c e n tr a l  M ontana saw  
p o p u la tio n s  a s  s ta b le  o r  d ec lin in g  (T ab le  4).
P o p u la tio n  and  t r e n d  e s t im a te s  w e re  ta b u la te d  by  d ra in a g e  and 
ev a lu a ted , b a s e d  on th e  t r a p p e r 's  e x p e r ie n c e  and w r i t te n  c o m m e n ts . 
T h ro u g h  th is  a s s e s s m e n t ,  p lu s  in fo rm a tio n  p ro v id ed  b y  FW P p e rs o n n e l 
and  m y  own f ie ld  e x p e r ie n c e , a  c o m p o s ite  e s t im a te  w as d e r iv e d  fo r  
r e la t iv e  o t te r  n u m b e rs  and  p o p u la tio n  t r e n d s  on M ontana r iv e r s  and 
m a jo r  t r ib u ta r i e s  (A ppendix C).
M ost t r a p p e r s  in d ic a te d  th a t  th e y  e i th e r  ta k e  p re c a u tio n s  to  
avo id  tra p p in g  o t te r s  (24%) o r  m ak e  no sp e c if ic  s e ts  fo r  th em  (55%). 
C o n v e rs e ly , on ly  21% of th e  t r a p p e r s  s p e c if ic a l ly  a tte m p t to  t r a p  
o t t e r s ,  in c lu d in g  th e  5% w ho r e p o r te d  m ak in g  a  " s e r io u s  a tte m p t"  
to  c a tc h  an  o t te r  an n u a lly .
S ix ty -o n e  p e r c e n t  of th e  t r a p p e r s  w ho h av e  tak en  o t te r s  in  
M ontana in d ic a te d  th a t  a l l  of th e i r  o t te r s  w e re  caugh t in  b e a v e r  s e ts .  
A d d itio n a lly , 19% re s p o n d e d  th a t m o s t  of th e i r  o t te r s  w e re  ta k e n  in  
b e a v e r  s e t s .  O nly  20% in d ic a te d  th a t m o s t  o r  a l l  of th e i r  o t te r s  w e re  
t r a p p e d  in  s e t s  s p e c if ic a l ly  in ten d ed  fo r  o t te r s .
T o  d e r iv e  c o m p a ra tiv e  p e rc e n ta g e s  fo r  o t te r s  tak en  in  b e a v e r
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s e t s  and  th o s e  ta k e n  in  o t te r  s e t s ,  th e  n u m b e r  of o t te r s  r e p r e s e n te d  by  
e a ch  of th e  above r e s p o n s e  c a te g o r ie s  w as  ta b u la te d  (T ab le  5). T h is  
a n a ly s is  in d ic a te d  th a t 75% (±9% ) of th e  416 o t te r s  r e p o r te d  tak en  in  
M ontana b y  s u rv e y  re s p o n d e n ts  w e re  tra p p e d  in  b e a v e r  s e ts .
T w en ty -n in e  p e r c e n t  of th e  t r a p p e r s  in d ic a te d  a c c id e n ta l o t te r  
tra p p in g  cou ld  no t b e  av o id ed , 42% thought so m e  of th e  o t te r  tak e  
cou ld  b e  re d u c e d , and  2 9% in d ic a te d  th a t m o s t  a c c id e n ta l  o tte r  tak e  
cou ld  b e  e lim in a te d  b y  a  c a re fu l  t r a p p e r .  T h ir te e n  t r a p p e r s  v o lu n te e re d  
a d d itio n a l in fo rm a tio n  and  w ro te  th a t  w ith  th e  b o d y -g rip p in g  t r a p s  lik e  
th e  C onib e a r  330, a c c id e n ta l  c a tc h e s  of o t te r s  w e re  d ifficu lt to  avo id . 
S e v e ra l  of th e s e  t r a p p e r s  s ta te d  th a t  le g -h o ld  t r a p s  could  b e  s e t  m o re  
s e le c t iv e ly  fo r  b e a v e r s  and , if o t te r s  w e re  cau g h t, th ey  could  o c c a ­
s io n a lly  b e  r e le a s e d .  Som e t r a p p e r s  no ted  th a t C onib e a r  t r a p s  a r e  
v e r y  p o p u la r  w ith  l e s s  e x p e r ie n c e d  t r a p p e r s  b e c a u s e  th ey  a r e  e a s ie r  
to  u se  e ffec tiv e ly . S ix ty -se v e n  p e r c e n t  of th e  t r a p p e r s  in d ic a ted  th a t 
m ak in g  s e t s  to  av o id  ta k in g  o t te r s  w ould  re d u c e  a  t r a p p e r 's  b e a v e r  
h a r v e s t  to  a  m o d e ra te  o r  s ig n if ic a n t d e g re e .
S ix ty -fo u r  s u rv e y  re s p o n d e n ts  co m m en ted  on th e  1 - o t te r  
an n u a l l im it;  75% b e lie v e d  th is  l im it  sh o u ld  b e  re ta in e d , 19% w an ted  
th e  s e a s o n  c lo se d , and  6% s a id  th e  l im i t  sh o u ld  b e  r a i s e d  to  2. T he 
m o s t  w id e ly  o ffe re d  c o m m e n ts  su p p o r tin g  th e  1 - o t te r  l im it  w e re  th a t 
p o p u la tio n s  a r e  to o  low to  s u s ta in  m o re  h a r v e s t  and  th a t a c c id e n ta l 
c a tc h e s  a r e  going to  o c c u r , s o  th e  t r a p p e r  sh o u ld  b e  a b le  to  u se  th e


































T able 5. Type of se ts  used by tra p p e rs  who have taken o tte rs  in  M ontana.
R esponse ca tegory
No. of 
t ra p p e rs
O tte rs  O tte rs  trapped  
trapped  in b eaver se ts
O tte rs  trap p ed  
in  o tte r  s e ts
A ll o tte r  trapped  in b eav er se ts 78 166 166 0
M ost o tte r  trap p ed  in b eav er se ts 25 173 130 (±26)^ 43 (±26)^
M ost o tte r  trap p ed  In o tte r se ts 14 58 14 (±8)^ 44 (±8)®
A ll o tte r  trap p ed  in o tte r se ts 11 19 0 19
T o ta l 128 416 310 ( i  34) 106 (±34)
P e rc en tag e  of o tte rs  trapped  in b eav er se ts : 310 (±34)/416 = 75% (Range: 66-83%)
P ercen tag e  of o tte rs  trapped  in o tte r se ts : 106 (±34)/416 = 25% (Range: 17-34%)
^N um bers derived  by assum ing  "m ost"  ca teg o rie s  rep re se n ted  75% of h a rv es t. Range 
d e te rm in ed  by using 60% and 90% es tim a tes  for "m ost. "
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f u r .  A few  t r a p p e r s  w ro te  th a t th e  s e a s o n  sh o u ld  r e m a in  open so  e v e ry  
t r a p p e r  w ould  h av e  th e  o p p o rtu n ity  to  c a tc h  a t le a s t  1 o t te r  in a  l if e t im e , 
in d ic a tin g  th a t  o t te r s  a r e  v iew ed  a s  a  tro p h y  b y  so m e  M ontana t r a p p e r s .  
S even  t r a p p e r s  w an ted  ré in tro d u c t io n  of o t te r s  in d ra in a g e s  w h e re  th e  
a n im a ls  a r e  now v e r y  r a r e  o r  a b s e n t. D esp ite  v a r io u s  op in ions on the  
p ro p e r  l im i t ,  t r a p p e r s  c o n s is te n tly  r e la te d  th e ir  co m m en ts  to  th e ir  
a s s e s s m e n t  of o t te r  p o p u la tio n s , d e m o n s tra tin g  a  c o n c e rn  th a t o t te r s  
no t b e  o v e r -h a rv e s te d .
T he T h re e  F o rk s  a r e a  in  so u th w e s te rn  M ontana and th e  
K a lisp e ll  a r e a  in n o r th w e s te rn  M ontana h av e  b een  th e  c e n te r s  of c o n ­
c e n tra te d  o t te r  h a r v e s t  s in c e  th e  m a n d a to ry  p e lt- ta g g in g  and r e p o r t in g  
r e q u ir e m e n ts  w e re  im p le m e n te d  in  th e  1977-78 tra p p in g  s e a s o n  (F ig . 3). 
E ac h  of th e s e  a r e a s  is  a t th e  co n flu en ce  of s e v e r a l  m a jo r  r i v e r s  and 
th u s  e a c h  is  a t a  fo c a l p o in t of o t te r  a c tiv i ty . R e p o rte d  o tte r  h a rv e s t  
th ro u g h o u t M ontana g e n e ra lly  r e f le c t s  th e  p a t te rn  of r e la t iv e  o tte r  
d e n s i t ie s .  A n o ta b le  ex c ep tio n , h o w e v e r, i s  th e  u p p er Y ellow stone 
d ra in a g e , w h e re  o t te r  p o p u la tio n s  a r e  r e p o r te d ly  h igh , bu t no h a rv e s t  
h a s  b ee n  d o cu m en ted . C o n s id e ra b le  r e p e a t  h a r v e s t  of o t te r s  by  
in d iv id u a l t r a p p e r s  w as  ev id en t in s o u th w e s te rn  M ontana d u rin g  th e  
p a s t  4 s e a s o n s ;  17 t r a p p e r s  w e re  r e s p o n s ib le  fo r  38 of th e  112 o t te r s  
h a rv e s te d  in  th e  re g io n .
S ince  1956, w hen  th e  o t te r  s e a s o n  w as re o p e n e d  a f te r  a  7 -y e a r  
s ta te w id e  c lo s u re ,  M o n ta n a 's  o t te r  h a r v e s t  h a s  c lo s e ly  t r a c k e d  th e

































•  -  1 o tter  harvested 
® -  5 o tters harvested
Fig, 3» Montana Department of F ish, W ildlife and Parks adm inistrative regions 
and d is tr ib u tio n  of Montana o tte r  harvest, 1977-78 through 1980-81.
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b e a v e r  h a r v e s t  (F ig . 4). T he h ig h e s t r e c o r d e d  o t te r  h a rv e s t  in  M ontana 
w as 88 a n im a ls  in  th e  1979-80  tra p p in g  s e a so n . T h is  r e p r e s e n te d  a 
103% in c r e a s e  o v e r  th e  p re v io u s  s e a so n . T he b e a v e r  h a rv e s t  in
1979-80 w as 28 ,627 , a ls o  th e  h ig h e s t in  r e c e n t  d ec ad e s  and a 126% 
in c r e a s e  o v e r  th e  p re c e d in g  y e a r 's  h a rv e s t .
T h is  h a r v e s t  p ea k  c o r r e la te d  w ith  a  s h a rp  in c re a s e  in  b e a v e r  
p r ic e s  (T ab le  6). F u r  b u y e rs  p a id  a  s ta te w id e  a v e ra g e  of $28.2 3 fo r  
e a ch  b e a v e r  p e lt and  p r im e  " b la n k e ts "  so ld  fo r  about $65. D uring  th e
1980-81 tra p p in g  s e a s o n , b e a v e r  p e lt  p r ic e s  d ro p p ed  b y  40% to  a 
$17.07 a v e ra g e  and  b e a v e r  and  o t te r  h a r v e s ts  d e c re a s e d  by  44% and 
45%, r e s p e c t iv e ly .
A lthough p r ic e s  fo r  o t te r  p e l ts  h av e  f lu c tu a te d  c o n s id e ra b ly  
d u rin g  th e  p a s t  25 y e a r s ,  v a r ia t io n s  in  o t te r  h a rv e s t  le v e ls  have not 
c o r r e la te d  w ith  v a r ia t io n s  in  o t te r  p e lt  p r i c e s .
F ro m  th e  1975-76  tra p p in g  s e a so n  th ro u g h  th e  1979-80 se a so n , 
M ontana e x p e rie n c e d  a  158% in c re a s e  in th e  n u m b e r of b e a v e r  t r a p p e r s ,  
f ro m  824 to  2 ,125 . T ra p p e r  n u m b e rs  h av e  d e c lin e d  f ro m  th is  p eak  in  
th e  su b se q u en t 2 s e a s o n s  (H. H ash , p e r s .  co m m . ).
H ab ita t
An a s s e s s m e n t  of v e g e ta t iv e  and  r i v e r  c h a r a c te r i s t i c s  r e v e a ls  
th a t  m a jo r  h a b ita t d if fe re n c e s  e x is t  am ong  th e  8 r i v e r  c e n su s  s e c tio n s  
(T ab le  7). T he 2 J e f f e r s o n  R iv e r  s e c t io n s , th a t h av e  th e  la r g e s t  flow


































R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
T a b le  6.  B e a v e r  and o tter  h a r v e s t  and p e l t  p r i c e  s t a t i s t i c s ,  1956-57  




s e a s o n
O tter B e a v e r
No. of  
b e a v e r  
t ra p p ers
B e a v e r s  
trapped  
p e r  otter  
trapped
R e p o r ted
h a r v e s t
A v e r a g e
pe lt
p r i c e
E s t i m a t e d
h a r v e s t
A v e r a g e
pe lt
p r i c e
1 9 5 6 -5 7 62 $17.71 10 ,000 $ 7.01 N / A 161
1 9 5 7 -5 8 63 19.15 19 ,700 7.55 N / A 313
1 9 5 8 - 5 9 40 11 .94 12 ,650 7,82 N / A 316
1 9 5 9 -6 0 44 13 .24 18,732 10 .84 629 42 6
1 9 6 0 -6 1 59 15.37 23 .8 0 0 8 .86 794 403
1 9 6 1 -6 2 45 10.00 16 ,000 8.21 707 356
1962 -63 51 16 .69 22 ,0 0 0 10.26 635 431
1 9 6 3 - 6 4 65 15.85 16,000 10.18 695 246
1 9 6 4 -6 5 32 22 .17 7 ,800 9.63 501 244
1 9 6 5 -6 6 54 20.41 11 ,000 11.54 536 204
1 9 6 6 -6 7 42 17.66 12,200 10.23 407 291
1 9 6 7 -6 8 25 18.80 11,890 10,67 679 476
1 9 6 8 - 6 9 25 24 .17 12 ,405 13.52 652 496
1 9 6 9 -7 0 55 19.75 14,135 11.00 850 257
1 9 7 0 -7 1 32 18 .89 8,345 9.2 9 556 261
1 9 71-72 24 23 .77 10 ,030 12.69 622 418
1 9 7 2 -7 3 34 3 2 .19 15,612 15.95 861 459
1 9 7 3 - 7 4 48 25 .25 13,162 15.95 997 274
1 9 7 4 - 7 5 42 2 0 .67 12 ,080 11.66 766 288
1 9 7 5 -7 6 28 2 9 .28 8 ,627 12.78 824 308
1 9 7 6 - 7 7 48 4 2 .36 18 ,756 17.18 1,371 391
1 9 7 7 - 7 8 50 39.11 13 ,630 11.63 1,341 273
1 9 7 8 - 7 9 39 5 5 .19 14,101 15.78 1,212 362
1 9 7 9 - 8 0 88 34.83 28 ,6 2 7 28 .23 2 ,125 341
1 9 8 0 -8 1 48 34.48 16,111 17.07 N / A 336











T a b le  7 . H a b ita t c h a ra c te r is t ic s  o f r iv e r  census sec tion s .
1—H3"
"D
P h y s ic a l c h a ra c te r is t ic s V e g e ta tiv e  c h a ra c te r is t ic s
CD
3
C/) F lo w
g ra d ie n t^
F lo w
vo lu m e^
”tù %
r i f f l e
%
ru n





% % H a b ita t %®
C/)
o'3 R iv e r  sec tio n poo l
unaQrcui
banks veg . 1 2 3 4 5 6 7 8 9
3
B ea v erh e a d 2 .0 16 1 1 98 1.6 1.3 22 21 9 30 36 10 1 2 10 1 1
CD
8 B ig  H o le  




B ig  H o le  
(M e lro s e ) 2 .4 35 16 41 44 1.2 1.0 6 4 3 22 16 1 12 26 8 3 8
CD




J e ffe rs o n  






J e ffe rs o n
(W h ite h a ll) 1.8 59 29 20 51 1.4 1 .9 16 25 3 34 36 5 0 3 12 3 5
a
o3 M a d is o n , L o w e r




M a d is o n , U pper 5.2 28 0 100 0 1.1 0 .3 1 7 2 1 85 0 0 0 9 1 3
^ E le v a tio n a l change in  m e te rs  p e r  k ilo m e te r  o f r iv e r .
A v e ra g e  annual flo w  in  cubic m e te rs  p e r  second.
‘^R atio  o f a c tu a l leng th  of r iv e r  to  s tra ig h t l in e  d is tance  of flo w ,
^ R a tio  o f len g th  o f asso c ia ted  s id e  channels and sloughs to  leng th  o f m a in  r iv e r  channel.
^ H a b ita t c la s s ific a tio n s : 1 — M a rs h  o r  r ip a r ia n  g rasses
2 — E a r ly  s u ccess io n a l w illo w  o r cottonwood
3 — M ix e d  m o is t shrub
4 — M ix e d  upland shrub
5 — C ottonw ood fo re s t  w ith  g rass  u n d e rs to ry
6 — Cottonw ood fo re s t  w ith  shrub u n d e rs to ry
7 — C u ltiv a te d  p a s tu re  o r  hay m eadow
8 — Sagebrush g rass lan d
9 — N on -veg e ta ted o
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v o lu m e s , a r e  c h a r a c te r iz e d  by  a  m o d e ra te  flow  g ra d ie n t and  a d iv e r s e  
flow  p a t te rn ,  w ith  m an y  p o o ls  and  r i f f le s  s e p a ra t in g  ev en -flow ing  ru n s . 
A bout 1/6 of th e  b an k s  on th e  J e f f e r s o n  n e a r  W h iteh a ll a r e  u n d e rcu t 
and  ab o u t 1/4 of th e  u p p er b an k s  su p p o r t d e n se  v e g e ta tio n , c h a r a c t e r ­
i s t i c s  th a t  p ro v id e  e x c e lle n t c o v e r  fo r  o t t e r s ,  b o th  in  th e  w a te r  and  on 
lan d . T he J e f f e r s o n  n e a r  Tw in B r id g e s  p ro v id e s  s lig h tly  le s s  of th is  
c o v e r , b u t b o th  s e c t io n s  h av e  m an y  a s s o c ia te d  s id e  ch a n n e ls  and  
s p r in g - fe d  s lo u g h s . W illow s and  o th e r  m o is t - s i t e  sh ru b s  d o m in a te  
the  r ip a r ia n  co m m u n ity , w ith  cottonw ood f o r e s t s  a ls o  of im p o r ta n c e  
a long  th e  u p p er J e f f e r s o n .
T h e  G a lla tin  R iv e r  s h a r e s  th e  d e n se  v e g e ta tio n  and  m an y  
u n d e rc u t b an k s  w h ich  c h a r a c te r iz e  th e  J e f fe r s o n , a lthough  co ttonw ood- 
d o m in a te d  b an k s  a r e  m o re  f re q u e n t h e r e .  I ts  flow  v o lu m e  is  abou t 1/2 
th a t  of th e  J e f f e r s o n  an d  th e  flow  g ra d ie n t is  so m ew h a t s te e p e r ,  r e s u l t ­
ing  in  m o re  r i f f le s .  S loughs and  s id e  ch an n e ls  p a r a l le l  m u ch  of the  
m a in  ch an n e l.
T he u p p e r  and  lo w e r  B ig  H ole R iv e r  s e c tio n s  a r e  b o rd e re d  
p re d o m in a n tly  by  open s ta n d s  of co ttonw ood and  w illow  w ith  l i t t le  d en se  
r ip a r i a n  v e g e ta t io n , an d  on ly  6% of th e i r  b a n k s  a r e  u n d e rc u t. T he 
flow  is  r e la t iv e ly  s t r a ig h t  an d  r a p id  w ith  m an y  r i f f le s .  F low  v o lu m e 
is  s im i la r  to  the  G a lla tin , an d  le n g th s  of a s s o c ia te d  s id e  ch a n n e ls  and  
s lo u g h s  a r e  eq u a l to  o r  g r e a t e r  th a n  th e  m a in  r i v e r  ch an n el.
T h e  u p p e r and  lo w e r  M ad iso n  a r e  b o th  c h a r a c te r iz e d  b y
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co n tin u o u s r i f f le s  and  s h ru b -d o m in a te d  b a n k s . T he lo w er se c tio n  h as  
m o re  u n d e rc u t b a n k s , m o re  d e n se  v e g e ta tio n , h ig h e r  flow  r a t e s ,  and 
m o re  a s s o c ia te d  s lo u g h s  an d  s id e  ch a n n e ls  th an  th e  u p p e r s e c tio n .
T he B e a v e rh e a d  R iv e r  h a s  an  even  flow  (98% c la s s i f ie d  a s  
" ru n " )  a s  i t  m e a n d e rs  th ro u g h  a  s h ru b -d o m in a te d  v a lle y . O u ts id e  
b an k s  a r e  c h a ra c te r iz e d  b y  d e n se  m e s ic  sh ru b  h a b ita t , and th e  in s id e  
b en d s  a r e  p r im a r i ly  e a r ly  s u c c e s s io n a l  w illow  w ith  o c c a s io n a l m a r s h  
g r a s s  s e c t io n s . T w en ty -tw o  p e rc e n t  of th e  b an k s  a r e  u n d e rcu t, and  
n u m e ro u s  s lo u g h s  e n te r  th e  r i v e r .
F o u r  of th e  9 r ip a r ia n  h a b ita ts  d if fe re n tia te d  w e re  p r e f e r r e d  
b y  o t te r s  fo r  s c a t  d e p o s itio n  (T ab le  8). T he m o is t  sh ru b  com m unity , 
d o m in a ted  b y  w illow , dogw ood, a ld e r ,  and  b ir c h ,  c o m p ris e d  only  24% 
of to ta l  b an k  h a b ita t b u t co n ta in e d  44% of th e  s c a ts .  B anks d o m in a ted  
b y  up land  sh ru b  s p e c ie s  ( p r im a r i ly  r o s e ,  sn o w b e rry , and  b u ffa lo b e rry ) , 
co ttonw ood f o r e s t  w ith  sh ru b  u n d e r s to ry ,  and  m a r s h  g r a s s  a ls o  h e ld  a 
h ig h e r  p e rc e n ta g e  of s c a ts  th an  th e  f re q u e n c y  of o c c u rre n c e  of th o se  
h a b i ta ts .  C o n v e rse ly , s p a r s e  s a g e b ru s h , h a y fie ld s , e a r ly  s u c c e s s io n a l  
co tto n w o o d -w illo w , and n o n -v e g e ta te d  b an k s  (u su a lly  san d , g ra v e l ,  o r  
c o b b le s to n e )  c o m p r is e d  46% of th e  b an k s  b u t co n ta in ed  only  15% of a l l  
s c a t s .
L a tr in e  s i t e s  w e re  ty p ic a l ly  w e ll v e g e ta te d  b u t n o tic e a b ly  
m o re  open  th an  m o s t  of th e  co n tig u o u s b an k . M atted  g r a s s  c o v e re d  
50-95%  of th e  g ro u n d  la y e r  of th e  la t r in e  w h ile  sh ru b  c o v e ra g e  v a r ie d
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T a b le  8 . S ca t d e p o s itio n  by  h a b ita t .
H ab ita t
% of to ta l  s c a ts  
(no, of s c a ts )
% of to ta l  b an k  
ex am in ed  
(bank len g th  in  km )
1 -M a rs h  o r  r ip a r ia n  g r a s s e s 9 (181) 4 (9)
2 - E a r ly  s u c c e s s io n a l  w illow  
o r  co ttonw ood 13 (277) 22 (50)
3 -M ixed  m o is t  sh ru b 44 (917) 24 (55)
4 -M ixed  up land  sh ru b 8 (163) 4 (9)
5 -C ottonw ood  f o r e s t  w ith  
g r a s s  u n d e r  s to r y 4 (75) 5 (11)
6 -C ottonw ood f o r e s t  w ith  
s h ru b  u n d e r s to ry 21 (446) 16 (36)
7 -C u ltiv a te d  p a s tu r e  o r  
haym eadow 1 (11) 8 (17)
8 -S a g e b ru sh  g r a s s la n d 0 (0) 3 (7)
9 -N o n -v e g e ta te d 1 (25) 13 (30)
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w id e ly  f ro m  5-95% . A d jac e n t n o n - la t r in e  a r e a s  g e n e ra lly  had  g r a s s  
c o v e ra g e  below  50% and  sh ru b  c o v e ra g e  above 50%. H o rizo n ta l c o v e r  
w as  u s u a lly  r a te d  a s  s p a r s e  o r  m o d e ra te  on la t r in e  s i t e s  and  m o d e ra te  
o r  d e n se  a t a d ja c e n t a r e a s .  G ra s s  o r  b a r e  s o il  co m p o sed  th e  lo w er 
bank; h a u lo u ts , w h e re  o t te r s  c lim b e d  f ro m  the  r iv e r  onto  the  bank , 
ex ten d ed  f ro m  th e  w a te r  s u r f a c e  a t a  1 0 0 % -to -v e r tic a l s lo p e  to  a  m ean  
h e ig h t of 0 ,8  m . T he s c a ts  w e re  u su a lly  confined  to  an  a r e a  ex tend ing  
abou t 5 m  a long  th e  r iv e rb a n k  and 3 m  in land . A few  la t r in e s  did not 
co n fo rm  to  a  r e c ta n g u la r  sh ap e ; r a th e r ,  th e s e  co n s titu te d  a  s e r ie s  of 
h a u lo u ts  and  ru n w a y s  th a t le a d  to  n e a rb y  ch an n e ls  and  s lo u g h s . S ca ts  
w e re  found on a l l  p o r tio n s  of th e s e  ru n w ay s  w h ich  ex tended  25 m  o r 
m o re  in  1 d ire c tio n .
F ood  H ab its
F is h  w e re  th e  d o m in an t i te m  in o tte r  d ie ts  in  so u th w e s te rn  
M ontana, o c c u r r in g  in  98.8% of th e  s c a ts  ex am in ed . R e m ain s  of 
s u c k e r s  (C a ta s to m u s  c a ta s to m u s  and  Ç . c o m m e rs o n i) o c c u r re d  in 
61% of th e  s c a ts ,  fo llow ed  b y  sc u lp in s  (C o ttu s b a i r d i ) in  51%, w h ite fish  
(P ro s o p iu m  w il l ia m s o n i) in  43%, and  tro u t  (S alm o g a ird n e r i  and  S. 
t r u t t a ) in  27% (T a b le  9). O th e r  f is h  in c lu d ed  lo n g n o se  d ace  (R h in ich th y s 
c a ta r a c ta e ) in  9% of th e  s c a t s ,  c a rp  (C y p rin u s  c a rp io ) in  7%, and p e rc h  
(P e r e a  f la v e s c e n s ) in  1%.
Of th e  in v e r te b r a te s ,  c r a y f is h  (P a c i f a s t ic u s  sp p , ) w e re  th e










T ab le  9, F req u en cy  of o ccu rren ce  of p re y  item s in 260 o tte r  sc a ts  fro m  5 sou thw estern  M ontana 

























R iv e rs
C/)
C/Î
P re y  Item s B eaverhead Big Hole G allatin Je ffe rso n M adison T otal
Sucker 81% (39) 60% (32) 76% (31) 83% (50) 12% (7) 61% (159)
Sculpin 56% (27) 40% (21) 61% (25) 43% (26) 59% (34) 51% (133)
W hitefish 27% (13) 45% (24) 41% (17) 38% (23) 62% (36) 43% (113)
C ray fish 40% (19) 15% (8) 49% (20) 50% (30) 0 (0) 30% (77)
T rou t 17% (8) 23% (12) 10% (4) 13% (8) 64% (37) 27% (69)
Stonefly nymph 4% (2) 34% (18) 0 (0) 2% (1) 26% (15) 14% (36)
Longnose dace 19% (9) 2% (1) 17% (7) 12% (7) 0 (0) 9% (24)
C arp 10% (5) 2% (1) 5% (2) 17% (10) 0 (0) 7% (18)
A quatic b ee tle s 0 (0) 2% (1) 0 (0) 6% (4) 3% (2) 3% (7)
Yellow p e rch 0 (0) 0 (0) 0 (0) 3% (2) 0 (0) 1% (2)
M uskrat 0 (0) 2% (1) 0 (0) 0 (0) 0 (0) <1% (1)
03
36
m o s t im p o r ta n t d ie t i te m , o c c u r r in g  in  30% of th e  s c a t s ,  S tonefly  
n ym phs (P le c o p te ra )  o c c u r r e d  w ith  a  14% fre q u e n c y , an d  v a r io u s  
a q u a tic  b e e t le s  (C o le o p te ra )  w e re  in  3%.
M u sk ra t (O n d a tra  z ib ith e c u s ) co m p o sed  th e  on ly  m a m m a l 
r e m a in s ,  o c c u r r in g  in  1 s c a t  f ro m  th e  B ig  H ole R iv e r .
P r e y  f re q u e n c ie s  w e re  c o n s is te n t am ong  th e  B e av e rh e ad , 
G a lla tin , and  J e f f e r s o n  r i v e r s  (F ig . 5), On th e s e  3 r i v e r s ,  s u c k e r s  
r a n k e d  f i r s t  in  f re q u e n c y , s c u lp in  and  c ra y f is h  w e re  e i th e r  seco n d  o r  
th i r d ,  and  w h ite fish  ra n k e d  fo u rth . In o t te r  s c a ts  f ro m  th e  B ig  H ole 
R iv e r ,  s u c k e r s  w e re  a ls o  th e  d o m in an t i te m , fo llow ed  by  w h ite fish  
and  s c u lp in s .
O tte r  food h a b its  on th e  u p p e r M adison  R iv e r  v a r ie d  s h a rp ly  
f ro m  th e  g e n e ra l  p a t te r n  d isp la y e d  b y  th e  o th e r  4 r i v e r s .  T ro u t and  
w h ite f is h  w e re  th e  m o s t im p o r ta n t i te m s  in  th e  o t te r  d ie t, c ra y f is h  
w e re  a b s e n t f ro m  s c a ts ,  and  s u c k e r s  (w hich had  a  com bined  o c c u r ­
r e n c e  of 75% in  s c a ts  f ro m  th e  o th e r  4 r iv e r s )  o c c u r re d  in  on ly  12% 
of th e  M adison  R iv e r  s c a t s .
O th e r  n o ta b le  v a r ia t io n s  in  o t te r  food h a b its  b e tw een  r iv e r s  
w e re  th e  im p o r ta n c e  of s to n e fly  nym phs on th e  B ig  H ole (34% fre q u en c y ), 
th e  r e la t iv e ly  low  f re q u e n c y  of w h ite f ish  (2 7%) in B e a v e rh e a d  s c a ts ,  
and  th e  im p o r ta n c e  of c a rp  on th e  J e f f e r s o n  (17%, c o m p a re d  w ith  a  
co m b in ed  f re q u e n c y  of 3% fo r  th e  o th e r  4 r iv e r s ) .
B oth  i n t r a -  and  in te r s p e c i f ic  s e a s o n a l  v a r ia t io n s  w e re  ev id en t
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Fig. 5. Frequency of occurrence, by r iv e r , of the 5 major prey items of o tte rs  in  southwestern Montana.
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in  o t te r  p r e y  (T ab le  10). C ra y f is h  d e m o n s tra te d  g re a t  s e a s o n a l f lu c ­
tu a tio n , o c c u r r in g  in  17% of th e  s c a ts  d u rin g  w in te r , 21% in  s p r in g ,
50% in  s u m m e r , and  36% in  fa l l .  P re d a tio n  on tro u t r e v e r s e d  th is  
p a t te rn ,  d isp la y in g  a  47% fre q u e n c y  in  w in te r  and  on ly  10-17%  d u rin g  
o th e r  s e a s o n s ,  L ongnose  d a c e  a ls o  ex h ib ited  a  p eak  in w in te r , w ith  an  
18% fre q u e n c y , c o m p a re d  w ith  on ly  4-7%  d u rin g  o th e r  s e a s o n s .
T h e  3 m o s t im p o r ta n t f is h  p re y  s p e c ie s  o c c u rre d  w ith  c o n ­
s is te n c y  in  s c a ts  th ro u g h o u t th e  y e a r .  S u c k e rs  v a r ie d  s e a s o n a lly  
b e tw e en  55-65%  fre q u e n c y , sc u lp in s  b e tw een  40-58% , and w h ite fish  
b e tw e en  38-46% , T h e se  s e a s o n a l f re q u e n c y  f lu c tu a tio n s  w e re  te s te d  
b y  X ^, and  none w e re  s ig n if ic a n t.
In te r s p e c if ic  c o m p a r is o n  of p r e y  b y  s e a s o n s  r e v e a ls  th a t 
s u c k e r s  w e re  e a te n  m o s t f re q u e n tly  d u rin g  a l l  s e a s o n s  ex cep t s u m m e r , 
w hen sc u lp in s  o c c u r r e d  in  58% of s c a ts  and  s u c k e r s  in 55%. In w in te r  
s c a t s ,  s to n e fly  n y m phs (19%) and  d ace  (18%) b o th  re a c h e d  th e i r  h ig h e s t 
f r e q u e n c ie s .
P r e y  v o lu m e s  in  s c a t s  r e v e a le d  th a t the l a r g e r  f is h  ( s u c k e rs , 
w h ite f ish , t ro u t ,  c a rp )  and  c r a y f is h  u su a lly  co m p o sed  m a jo r  p a r t s  of 
th e  s c a t s  in  w h ich  th e y  o c c u r r e d  (T a b le  11). D ace and s to n e fly  nym phs 
w e re  g e n e ra l ly  t r a c e  co m p o n en ts  of th e  s c a t s ,  w h ile  sc u lp in s  w e re  
m a jo r  co m p o n en ts  of a lm o s t  h a lf  of th e  s c a ts  in  w h ich  th ey  o c c u r re d .
F W P  b io lo g is ts  ra n k e d  w h ite f is h  a s  th e  m o s t abundan t of th e  
la r g e  f is h  p r e y  s p e c ie s  on 3 r i v e r s ,  t ro u t  m o s t abundan t on th e














































Sucker 65 55 59 64 61
Sculpin 40 58 54 51 51
Whitefish 46 45 46 38 43
Crayfish 21 50 36 17 30
Trout 17 10 30 47 27
Stonefly nymph 10 15 11 19 14
Longnose dace 4 7 7 18 9
Carp 10 3 3 10 7
Aquatic beetles 6 2 5 0 3
Yellow perch 0 0 3 0 1











T a b le  11. R e la tiv e  im p o r ta n c e  of p r e y  i te m s  b y  v o lu m e  in  in d iv id u a l 
s c a t s .
T o ta l no.
% of s c a ts  (no. of s c a ts )  
w h e re  p re y  ite m  w as:
P r e y  ite m of s c a ts M ajo r T ra c e
S u ck e r 159 68 (108) 32 (51)
S cu lp in 133 44 (59) 56 (74)
W h ite fish 113 73 (83) 27 (30)
C ra y f is h 77 78 (60) 22 (17)
T ro u t 69 75 (52) 25 (17)
S tonefly  nym ph 36 25 (9) 75 (27)
L o ngnose  d ace 24 17 (4) 83 (20)
C a rp 18 83 (15) 17 (3)
A q u a tic  b e e tle s 7 0 (0) 100 (7)
Y ellow  p e rc h 2 50 (1) 50 (1)
M u sk ra t 1 100 (1) 0 (0)
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M ad iso n , and  s u c k e r s  d o m in an t on th e  B e a v e rh e a d  (T ab le  12). S u ck e rs  
w e re  u ncom m on  on th e  M ad iso n . C a rp  had  a  m o d e ra te  abundance  on 
th e  J e f f e r s o n  b u t w e re  r a r e  o r  a b s e n t on o th e r  a r e a  r i v e r s .  C ra y f ish  
w e re  c o n s id e re d  com m on  on th e  B e a v e rh e a d , G a lla tin , and J e f fe r s o n , 
bu t w e re  unco m m o n  on th e  B ig  H ole and  a b se n t f ro m  the  M ad ison . B oth 
sc u lp  in s  and  s to n e fly  nym phs w e re  ra n k e d  a s  abundan t on th e  ra p id , 
g ra v e l-b o tto m e d  M ad ison  and  B ig  H ole r i v e r s .
DISCUSSION
P o p u la tio n  C ens u sin g
C ach e  co u n ts , t r a c k  co u n ts , p e l le t-g ro u p  t r a n s e c ts ,  and  o th e r  
f ie ld  te c h n iq u e s  h av e  b e e n  u se d  to  e s t im a te  w ild life  p o p u la tio n s (G iles 
1969). T h ro u g h  an n u a l r e p e t i t io n s  of th e s e  s u rv e y s , r e s e a r c h e r s  can  
d e r iv e  in d ic e s  of p o p u la tio n  ab u n d an ce  and  t r e n d s  upon w hich  m a n a g e ­
m e n t can  b e  b a s e d . T he fo llow ing  ev a lu a tio n  re v ie w s  a  n u m b e r of 
te c h n iq u e s  f ro m  th is  and  o th e r  s tu d ie s  fo r  c e n s  u sin g  o tte r  p o p u la tio n s .
S e v e ra l  s tu d ie s  in d ic a te  a  p o s it iv e  c o r r e la t io n  b e tw een  s c a t  
d e n s i t ie s  and o t te r  p o p u la tio n  le v e ls .  H u m p h rey  (p e rs . co m m , ) 
r e p o r te d  th a t  s c a t  co u n ts  m a y  b e  a  r e l ia b le  o t te r  c e n su s  tech n iq u e  in  
so u th  F lo r id a .  M e lq u is t (1981) d e te rm in e d  th a t  o t te r s  do not have 
e x c lu s iv e  t e r r i t o r i e s ,  and  m o r e  th a n  1 fa m ily  g roup  often  s h a r e s  th e  
s a m e  g e n e ra l  h o m e  ra n g e . T h e s e  fa m ily  g ro u p s  spend  m o s t of th e i r  
t im e  a t  an y  of s e v e r a l  " a c tiv i ty  c e n te r s "  w ith in  th e i r  ra n g e , and  s c a t






























Table 12, Relative densities of o tter prey species in riv e r sections where otter food habits were analyzed.
Relative density^









Twin Bridges) 4 5 5 2 4 5 4 1 1st 2nd 3rd
Madison (Upper) 2 5 5 0 5 5 2 0 2nd 3rd 1st
Beaverhead 
(Twin Bridges) ' 4 4 4 4 4 2 3 1 3rd 1st 2nd
Gallatin (Logan) 3 4 5 3 4 3 4 1 1st 3rd 2nd
Jefferson 
(Twin B ridges- 
Whitehall) 5 3 5 4 4 2 3 3 1st 2nd 3rd
^0  = absent, 1 = ra re , 2 = uncommon, 3 = m oderate, 4 = common, 5 = abundant.
to
43
a c c u m u la tio n s  a r e  co m m o n  in  th e s e  a r e a s .  W hen p o p u la tio n s a r e  high , 
o t te r s  w ill  occupy  m o re  a c t iv i ty  c e n te r s  and  d ep o s it m o re  s c a ts .  
M o re o v e r , b e c a u s e  o t te r s  depend  la rg e ly  on o lfa c to ry  co m m u n ica tio n  
(M elq u is t 1981, T o w eill and  T a b o r  in p r e s s ) ,  th e  p re s e n c e  of s e v e r a l  
g ro u p s  of o t te r s  w ith in  a  h o m e ra n g e  m ig h t s t im u la te  s c e n t-m a rk in g  
b e h a v io r  an d  r e s u l t  in  an  in c re a s e d  d e n s ity  of s c a ts  a t a  la t r in e  s i te .
In a  f ie ld  s tu d y  of th e  c o n g e n e r ic  E u ro p e an  r i v e r  o t te r  (L u tra  lu t r a ), 
Je n k in s  and  B u rro w s  (1980) d e te rm in e d  th a t s c a t  d e n s itie s  g e n e ra lly  
r e f le c te d  o t te r  n u m b e rs .
C h an g es in  o t te r  b e h a v io r , h o w ev e r, m a y  a l te r  th e  p ro p o rtio n  
of s c a ts  d e p o s ite d  on r iv e rb a n k s  and  th u s  re d u c e  th e  v a lu e  of s c a t  
d e n s i t ie s  a s  p o p u la tio n  in d ic a to rs  (Jen k in s  and  B u rro w s  1980). M e lq u is t 
and  H o rn o c k e r  (1979a) n o ted  th a t in d iv id u a l o t te r s  m a y  d e fe c a te  o ften  in  
a  s h o r t  t im e  p e r io d , and  M elq u is t (p e rs . co m m . ) r e p o r te d  th a t no s c a ts  
w e re  found in th e  im m e d ia te  v ic in ity  of a  n a ta l  den. M e lq u ist (1981) 
s u g g e s te d  th a t d e fe c a tio n s  and p e rh a p s  o th e r  fo rm s  of s c e n t-m a rk in g  
co u ld  s e r v e  to  a l e r t  ad u lt m a le  o t te r s  to  e s tro u s  fe m a le s . T he in c re a s e  
in  s c a t s  a t  s o u th w e s te rn  M ontana la t r in e  s i t e s  d u rin g  la te  A p r il  and 
M ay m ig h t th u s  b e  a t t r ib u ta b le  to  b re e d in g  a c tiv ity , r a th e r  th an  to  an  
in c r e a s e  in  o t te r  n u m b e rs .
T he n u m b e r of o t te r  s c a ts  w a s  u se d  a s  an  in d ic a to r  of r e la t iv e  
o t te r  p o p u la tio n s  d u r in g  th is  s tu d y . In  a c c o rd  w ith  th e  find ings 
re v ie w e d  ab o v e , th e  d a ta  w e re  in te r p r e te d  c a u tio u s ly , w ithout
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a tte m p tin g  to  d e r iv e  n u m b e rs  of o t te r s  f ro m  th e  n u m b er of s c a t s .  Scat 
d e n s ity  in fo rm a tio n , h o w e v e r, w hen co m b in ed  w ith  o t te r  h a rv e s t  d a ta  
and  f ie ld  r e p o r t s  f ro m  t r a p p e r s ,  w as v a lu a b le  fo r  a s s e s s in g  r e la t iv e  
o t te r  p o p u la tio n s  on a r e a  r i v e r s .  M o re o v e r , th e  c o n s is te n c y  of s c a t  
d e n s i t ie s  w ith in  g e o g ra p h ic  a r e a s ,  a s  o b se rv e d  d u rin g  the  f a ll-w in te r  
b an k  s u rv e y s ,  a p p e a rs  to  v a l id a te  th e  u se  of s c a t  d e n s it ie s  a s  m e a s u re s  
of r e la t iv e  o t te r  ab u n d an ce .
A lthough s c e n t-p o s t  c e n s  u s in g  show ed  p o te n tia l fo r  deve lop ing  
an  index  of r e la t iv e  ab u n d an ce  fo r  o t te r s  and  m in k  (M u ste la  v is o n ) in 
so u th  F lo r id a  (H um phrey  and  Z inn  1982), th e  la c k  of r e s p o n s e  b y  o t te r s  
d u r in g  s c e n t-p o s t  t r i a l s  in  th is  s tu d y  a r e a  a rg u e s  a g a in s t fu r th e r  u se  of 
th is  te ch n iq u e  in  M ontana.
W in te r  a e r i a l  s u rv e y s  to  c e n su s  o t te r s  and a s s e s s  p o p u la tio n s 
t r e n d s  h av e  b ee n  u se d  w ith  so m e  s u c c e s s  in  M in n eso ta  and W isco n sin , 
and  m e th o d s  a r e  s t i l l  b e in g  re f in e d  (B ill B e rg , M inn. D ept. N at. R e s . , 
p e r s .  co m m . ). T he l im ite d  e x p e r ie n c e  w ith  a e r i a l  s u rv e y s  fo r  o t te r  
t r a c k s  and  s l id e s  in  th is  s tu d y  c o n f irm s  th a t th e  tech n iq u e  is  u se fu l fo r  
d e te rm in in g  lo c a tio n s  of o t te r s  d u rin g  w in te r .  E s ta b lish in g  a  c e n su s  
index  fo r  o t te r  p o p u la tio n s  m a y  b e  p o s s ib le  th ro u g h  re p e a te d  an n u a l 
f l ig h ts  o v e r  th e  s tu d y  a r e a  r i v e r s .
T he e f fe c t iv e n e s s  of a e r i a l  s u rv e y s  fo r  o t te r s  in  so u th w e s te rn  
M ontana is  l im ite d  b e c a u s e  of w e a th e r - r e la te d  p ro b le m s . Snow fall in 
th e  r i v e r  v a l le y s  te n d s  to  b e  lig h t ( le s s  th an  5 cm ) and  i r r e g u la r  in
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o c c u r r e n c e .  R ap id  te m p e r a tu r e  r i s e s ,  c a u sed  b y  w a rm  so u th w est 
w in d s , o ften  m e lt  snow  so o n  a f te r  i t  h a s  fa lle n . D u rin g  p e r io d s  of 
e x tre m e  co ld , g o rg e  ic e  f o rm s  in  th e  r i v e r s .  T h is  uneven s u r fa c e  
m a k e s  t r a c k s  d iff ic u lt to  s e e  f ro m  th e  a i r  and m ay  d isc o u ra g e  o t te r s  
f ro m  tr a v e lin g  on th e  ic e .
Id e a l t r a c k in g  co n d itio n s  o c c u r  w hen r iv e r  edges f r e e z e  
g ra d u a lly  o v e r  a  p e r io d  of w eek s  and ic e  sh e lv e s  ex tend  s e v e r a l  m e te r s  
f ro m  th e  b an k  to w ard  th e  open  w a te r  a t  th e  c e n te r  of th e  r iv e r .  W ith a 
su b se q u e n t sn o w fa ll of a s  l i t t l e  a s  1 cm , th e  t r a c k s  of o t te r s  on th e  
ic e  s h e lv e s  can  r e a d i ly  b e  s e e n  f ro m  th e  a i r .  W h ere  fe a s ib le , g round  
ex a m in a tio n  of a e r i a l  t r a c k  s ig h tin g s  sh o u ld  b e  u til iz e d  to  c o n firm  
q u e s tio n a b le  t r a c k s  and d e te rm in e  n u m b e rs  of a n im a ls .
An in te n s iv e  p ro g ra m  of l iv e - tra p p in g , in s tru m e n tin g , and 
m o n ito rin g  o t te r s  can  g iv e  a  r e l ia b le  p o p u la tio n  e s t im a te  (M elqu ist 
1981); h o w ev e r, s u b s ta n t ia l  t im e , m oney , and s ta ff  co m m itm en ts  a r e  
n e c e s s a r y .  K ru u k  e t a l .  (1980) in je c te d  r a d io - a c t iv e  Zn®^ in to  
E u ro p e a n  b a d g e rs  (M e les  m e le s ) an d , th ro u g h  su b se q u en t co lle c tio n  
and  te s t in g  of s c a ts  fo r  r a d io  -a c t iv i ty , d e r iv e d  an  a c c u ra te  popu la tion  
e s t im a te .  S cat c o lle c tio n  in  th e  b a d g e r  s tu d y  w as f a c i l i ta te d  by  i ts  
h a b it of u s in g  d is t in c t  l a t r i n e s .  J e n k in s  (1980) p ro v e d  th a t in je c te d  
can  r e l ia b ly  m a rk  o t te r  s c a ts  fo r  m o re  th an  200 d ay s .
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T ra p p in g  P r e s s u r e
F ew  M ontana  t r a p p e r s  s e t  fo r  o t te r s ,  and m o s t of th e  o t te r s  
h a rv e s te d  a r e  ta k e n  a c c id e n ta l ly  in  b e a v e r  s e t s .  T he c o n s is te n t 
r e la t io n s h ip  of to ta l  o t te r  h a rv e s t  to  b e a v e r  h a rv e s t  a ls o  c o n f irm s  th a t 
tr a p p in g  p r e s s u r e  on o t t e r s  is  la rg e ly  a  fu n c tio n  of e f fo r ts  to  c a tc h  
b e a v e r s .
T he in c id e n ta l h a r v e s t  of o t te r s  in  b e a v e r  s e ts  is  not unique 
to  M ontana, T ra p p e r s  in  W isco n sin  r e p o r te d  th a t 20% of th e i r  o tte r  
h a r v e s t  w as  ta k e n  a c c id e n ta l ly  in  b e a v e r  s e t s ,  w h ile  M ichigan b io lo g is ts  
b e l ie v e d  th a t  50-60%  of th e i r  1954 o t te r  h a rv e s t  w as a c c id e n ta l 
(K nudsen 1956). M o re  r e c e n t ly ,  E n g e l (1981) e s tim a te d  th a t o v e r 400 
o t te r s  w e re  tra p p e d  a c c id e n ta l ly  d u rin g  M in n e so ta 's  1980 s p r in g  b e a v e r  
s e a s o n , w h ile  Kohn (p e r s . co m m . ) r e p o r te d  th a t  36% of th e  1979-80 
o t te r  h a r v e s t  in  W isco n s in  w as  in c id e n ta l to  b e a v e r  tra p p in g  a c tiv ity .
H ill (1978) m e n tio n s  th e  r e la t io n s h ip  b e tw een  b e a v e r  tra p p in g  
p r e s s u r e  and  o t te r  h a r v e s t ,  r e p o r t in g  th a t , in  th e  s o u th e a s te rn  s ta te s ,
1 o t te r  is  h a rv e s te d  fo r  e v e ry  6 to  10 b e a v e rs  tra p p e d . An e x p e rie n c e d  
t r a p p e r  who re s p o n d e d  to  th e  M ontana q u e s tio n n a ire  e s tim a te d  th a t he 
cau g h t 1 o t te r  p e r  125-150  b e a v e r  t r a p s  s e t  on the  J e f fe r s o n  R iv e r .
B e a v e r  p e l t  p r ic e s  a r e  th e  m a jo r  fa c to r  d e te rm in in g  tra p p in g  
p r e s s u r e  on b e a v e r s  an d  th u s  on o t te r s .  H ill (1978) co m m en ted  th a t 
d u r in g  2 y e a r s  w hen s o u th e rn  b e a v e r s  w e re  b r in g in g  low p r ic e s ,  "a  
r e d u c e d  e f fo r t  on th e  p a r t  of b e a v e r  t r a p p e r s  is  b e lie v e d  to  have
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r e d u c e d  p r e s s u r e  on th e  r i v e r  o t te r .  " R e ce n t M ontana d a ta , e s p e c ia lly  
d u r in g  th e  1978-81 tra p p in g  s e a s o n s , u n d e rs c o re s  how o tte r  h a rv e s t  
le v e ls  a r e  r e s p o n s iv e  to  b e a v e r  p e lt  p r ic e s .
T ra p p e r  a t t i tu d e s  a ls o  in flu en ce  p r e s s u r e  on o t te r s .  Som e 
t r a p p e r s  s e t  fo r  o t te r s  on ly  if  th e y  s e e  f r e s h  s ig n  o r  if th ey  b e lie v e  
o t te r  p o p u la tio n s  can  s u s ta in  h a r v e s t .  T h u s , d ir e c t  tra p p in g  p r e s s u r e  
on o t te r s  in c r e a s e s  w hen  p o p u la tio n s  a r e  h igh  and  d e c re a s e s  w hen 
n u m b e rs  a r e  low . Such d e n s ity -d e p e n d e n t h a rv e s t  p r e s s u r e  m ay  help  
d am p en  p o p u la tio n  f lu c tu a tio n s . H ow ever, b e c a u s e  of lo c a l v a r ia t io n s  
in  tra p p in g  e f fo r t ,  th is  s e l f - r e g u la t io n  b y  t r a p p e r s  is  a m in o r  fa c to r  
c o m p a re d  to  th e  o v e r r id in g  e ffec t of b e a v e r  tra p p in g  p r e s s u r e .
T h e  d is t r ib u t io n  of o t te r  h a rv e s t  am ong  in d iv id u a l t r a p p e r s  
can  a ls o  h av e  m a n a g e m e n t im p lic a tio n s . In so u th w e s te rn  M ontana, 17 
t r a p p e r s  took  38 o t t e r s  d u r in g  th e  p a s t  4 s e a s o n s , d e m o n s tra tin g  th a t 
a  few  t r a p p e r s  can  e x e r t  a  s ig n if ic a n t h a rv e s t  p r e s s u r e  on o t te r s .
T h is  h igh  le v e l of r e p e a t  h a r v e s t  a ls o  im p lie s  th a t s k il le d  t r a p p e r s  
s e t t in g  fo r  o t te r s  m a y  b e  tak in g  a  la r g e  s h a r e  of th e  h a rv e s t .
H a rv e s t  Im p ac ts
D e sp ite  r e c e n t  h igh  h a r v e s t  le v e ls ,  e s p e c ia lly  d u rin g  th e  
1979-80  s e a s o n , t r a p p e r s  in d ic a te d  th a t r e g io n a l  o t te r  p o p u la tio n s a r e  
s ta b le  o r  in c re a s in g .  E x c e s s iv e  lo c a liz e d  h a r v e s t ,  h o w ev er, m ay  b e  
r e s p o n s ib le  fo r  th e  low n u m b e r  of s c a ts  found on th e  lo w er M ad ison
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an d  th e  M e lro s e -G le n  s e c tio n  of th e  B ig  H ole.
D u rin g  th e  p a s t  4 tra p p in g  s e a s o n s , 10 o t te r s  w e re  tak en  
f ro m  th e  lo w e r  M ad iso n  s tu d y  s e c t io n , and  a n o th e r  12 w e re  tra p p e d  
w ith in  th e  a d ja c e n t 20 k i lo m e te r s .  T h is  s e c tio n  ra n k e d  la s t  am ong  8 
s e c t io n s  in  s c a t  d e n s ity  d u rin g  f a l l  s u rv e y s  and 7 th  in  s c a t  index 
d u rin g  r e p e a te d  s p r in g  s u rv e y s  (T ab le  3). T he u p p er J e f fe r s o n  s tu d y  
s e c tio n , w h ich  h ad  a  s im i la r  h a b ita t r a t in g  to  th e  lo w er M adison (T ab le  
13), had  a  f a l l  s c a t  d e n s ity  170% h ig h e r  and a  s p r in g  s c a t  index  20% 
h ig h e r  th a n  th e  lo w e r  M ad iso n . O nly 1 o t te r  w as h a rv e s te d  on th e  
u p p e r  J e f f e r s o n  s tu d y  se c tio n  and  8 w e re  ta k en  w ith in  th e  ad jac e n t 
20 km  of r i v e r  d u r in g  th e  p a s t  4 s e a s o n s . A p p a ren tly , th e  h igh  re c e n t  
h a r v e s t  le v e l  on th e  lo w er M ad ison  re d u c e d  o t te r  n u m b e rs  and le d  to  
th e  r e la t iv e  s c a r c i ty  of s c a t s .
A s im i la r  phen o m en o n  is  in d ic a te d  fo r  th e  B ig H ole R iv e r . In 
a  4 - y e a r  p e r io d , no o t te r s  w e re  ta k e n  f ro m  th e  Tw in B rid g e s  s tu d y  
s e c tio n , w h ile  6 w e re  ta k e n  f ro m  a d ja ce n t s e c t io n s . D uring  th is  
p e r io d , 3 o t te r s  w e re  tr a p p e d  in  th e  M e lro s e -G le n  s tu d y  se c tio n  and 
6 w e re  ta k e n  f ro m  a d ja c e n t s e c t io n s .  T he Tw in B rid g e s  and M e lro s e -  
G len  s e c t io n s  of th e  B ig  H ole h av e  eq u a l h a b ita t r a t in g s  (T ab le  13); th e  
T w in B r id g e s  s e c tio n , w h ich  had  lo w e r  h a r v e s t ,  had  a  36% h ig h e r  s c a t  
d e n s ity  an d  a  122% h ig h e r  s c a t  index .
T h e s e  e x a m p le s  s u g g e s t th a t tra p p in g  is  re d u c in g  o t te r  p o p u la ­
tio n s  in  lo c a l  a r e a s .  M o re  d e f in itiv e  in fo rm a tio n , h o w ev e r, is  n eed ed
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on c a r r y in g  c a p a c ity , o t te r  m o v e m e n ts , and how tra p p in g  m o r ta l i ty  
a f fe c ts  p o p u la tio n  s iz e ,
A n u m b e r  of f a c to r s  m a k e  o t te r  p o p u la tio n s v u ln e ra b le  to  
o v e r  h a r v e s t  and  th u s  n e c e s s i ta te  c a re fu l  h a rv e s t  re g u la tio n . O tte rs  
t r a v e l  e x te n s iv e ly  and a  s m a l l  n u m b e r  of know ledgeab le  t r a p p e r s  along  
a  w a te rw a y  cou ld  re d u c e  lo c a l  p o p u la tio n s  (T o w eill and T ab o r in  p r e s s ) .  
O tte r s  h av e  a  low re p ro d u c tiv e  r a te ;  m e an  l i t t e r  s iz e s  a r e  r e p o r te d  to  
b e  2 ,2 9  to  2 .75 (H am ilto n  and  E ad ie  1964, T ab o r and W ight 1977, 
M ow bray  e t a l .  1979) and o t te r s  g e n e ra lly  do no t b e a r  young u n til age  3 
(T o w e ill and  T a b o r  in  p r e s s ) .  M e lq u is t (1981) found a  d e n s ity  of only  
1 b re e d in g  fe m a le  o t te r  p e r  20 km  of w a te rw a y  in good h ab ita t th a t 
w as c lo s e d  to  o t te r  tra p p in g , s o  r e m o v a l  of ad u lt fe m a le  o t te r s  could  
a ffe c t p o p u la tio n s  o v e r  a  w ide  a r e a .  A d d itio n a lly , a s  d e m o n s tra te d  in  
th is  s tu d y , o t te r  h a r v e s t  le v e ls  a r e  in  la rg e  p a r t  re s p o n s iv e  to  b e a v e r  
p e lt  p r i c e s .  T h u s, s e v e r a l  y e a r s  of h igh  b e a v e r  p e l t  p r ic e s  could  
c a u s e  s e v e r a l  y e a r s  of h eav y  tra p p in g  p r e s s u r e  on o t te r s ,  independen t 
of th e  o t te r  p o p u la tio n  s iz e .
H a rv e s t  M o n ito rin g
M o n ta n a 's  m a n d a to ry  p e lt- ta g g in g  p ro g ra m  h a s  g iven  F W P  
a  s u c c e s s fu l  m e a n s  of m o n ito r in g  th e  le v e l  and  d is tr ib u tio n  of th e  le g a l 
o t te r  h a r v e s t .  In d iv id u a l t r a p p e r s  and  th e  s ta te w id e  M ontana T ra p p e rs  
A s s o c ia tio n  h av e  e n d o rs e d  th e  p r o g ra m , an d  c o m p lia n ce  a p p e a rs  to  be
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g e n e ra l  in  a r e a s  w ith  an  open  o t te r  s e a s o n . E ven  t r a p p e r s  w ho a p p a r ­
e n tly  e x c ee d ed  th e  1 - o t te r  l im i t  r e p o r te d  th is  h a rv e s t ,  a s  ev id en ced  
b y  th e  11 in s ta n c e s  in  w h ich  a  husb an d  and w ife  e ach  r e p o r te d  tra p p in g  
an  o t t e r .  O ne c a s e ,  in  w h ich  5 o t te r s  w e re  r e p o r te d  tra p p e d  b y  m e m ­
b e r s  of a  s in g le  fa m ily , co u ld  b e  an  in te n tio n a l c irc u m v e n tio n  of th e  
1 - o t te r  l im it ;  n e v e r th e le s s ,  th e  h a rv e s t  w as  r e p o r te d .
M o n ito rin g  h a r v e s t  in  a r e a s  c lo se d  to  o tte r  tra p p in g  has 
p ro v e n  d iff ic u lt . In Idaho , w h e re  the s e a s o n  on o t te r s  is  c lo se d , 
M e lq u is t (p e rs . co m m . ) h a s  in d ic a tio n s  of u n re p o r te d  h a rv e s t  and 
i l le g a l  t r a d e  in  o t te r  p e l ts .  In M o n tan a 's  Y ellow stone  R iv e r  d ra in a g e , 
w h e re  h ig h  o tte r  p o p u la tio n s  a r e  r e p o r te d  and  a  s u b s ta n tia l  am oun t of 
b e a v e r  tra p p in g  o c c u r s ,  no  o t te r  h a r v e s t  h as  b een  r e p o r te d . The 
im p lic a tio n  is  th a t  o t te r s  tra p p e d  on th e  Y ellow stone  a r e  r e p o r te d  a s  
ta k e n  f ro m  o th e r  a r e a s ,  a r e  t r a n s p o r te d  out of s ta te ,  o r  a r e  re ta in e d  
b y  th e  t r a p p e r s  fo r  p e r s o n a l  u se . T h re e  o t te r s  tra p p e d  on th e  S h ie ld s 
R iv e r ,  w h ich  is  a ls o  c lo s e d  to  o t te r  h a r v e s t ,  have  b ee n  su b m itte d  to  
F W P  p e rs o n n e l  b y  t r a p p e r s .
H ab ita t
R iv e r  o t t e r s  h av e  d e m o n s tra te d  a  r e m a rk a b le  ad a p ta b ility  to  
a  w id e  r a n g e  of h a b i ta ts .  T h ey  o c c u r  in  tu n d ra  of th e  n o r th  s lo p e  of 
th e  B ro o k s  R an g e  (M agoun an d  V a lk en b u rg  1977), th e  r iv e r s  of th e  a r id  
so u th w e s t (M cC le llan  1954), m a r in e  h a b ita ts  of th e  P a c if ic  c o a s t
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(T o w e ill an d  T ab o r in  p r e s s ) ,  sw a m p s , t id e w a te r , and  e s tu a r ie s  of th e  
A tla n tic  an d  G ulf c o a s ts  (M ow bray et a l .  1979, H um phrey  and Z inn  
1982), an d  th e  h ard w o o d  f o r e s t  la k e  re g io n  of the  n o r th e a s t  (H am ilton  
1961). A lm o st a l l  m a in  r i v e r  s y s te m s  and la rg e  t r ib u ta r i e s  th ro u g h o u t 
N o rth  A m e r ic a  s u p p o r t o r  h av e  su p p o rte d  o t te r s  (T ow eill and T ab o r in 
p r e s s ) .
F a c to r s  in flu en c in g  h a b ita t s e le c t io n . O nly a  few s tu d ie s  
h av e  a tte m p te d  to  d e te rm in e  th e  f a c to r s  a ffec tin g  h a b ita t s e le c tio n  by  
o t te r s  w ith in  a  l im ite d  g e o g ra p h ic a l a r e a .  M e lq u is t (1981) em ployed  
r a d io  - te le m e t ry  to  d e te rm in e  o t te r  h a b ita t p r e f e r e n c e s  in  th e  N o rth  
F o rk  of th e  P a y e t te  R iv e r  d ra in a g e  in  w e s t - c e n t r a l  Idaho. I n s t r u ­
m e n te d  o t te r s  show ed  a  c le a r  p r e f e r e n c e  fo r  v a l le y  h a b ita ts  (97% of 
f ix e s )  o v e r  m o u n ta in  la k e s  an d  s t r e a m s .  U se of la rg e  v a l le y  s t r e a m s  
w as p re d o m in a n t, a lth o u g h  u se  of la k e s , r e s e r v o i r s ,  and  ponds did
in c r e a s e  in  w in te r .  M e lq u is t a ls o  no ted  th a t  lo g ja m s  w e re  u sed  p r o ­
p o r tio n a te ly  m o re  th a n  th e i r  o c c u r re n c e  and  th a t th e  u n o b s tru c ted , 
o p e n -w a te r  p o r t io n s  of s t r e a m s  w e re  u se d  m o re  o ften  in  w in te r  w hen 
o th e r  w a te r s  w e re  f ro z e n . He co n c lu d ed  th a t  food a v a ila b ili ty  h ad  th e  
g r e a te s t  in f lu en c e  on h a b ita t u s e ,  b u t added  th a t e sc a p e  c o v e r , s h e l te r ,  
and  f re e d o m  f ro m  d is tu rb a n c e  w e re  a ls o  im p o r ta n t f a c to r s .
M e lq u is t (1981) d o cu m en ted  1,283 o t te r  den and  r e s t in g  s i te s ,  
r e p o r t in g  th a t  b e a v e r  b an k  d en s  and  lo d g e s  (38% of th e  to ta l  s i t e s ) .
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lo g ja m s  (18%), and  rip a rian ,y eg e t.a ti_ o n .jtll% ).w ere  th e  m o s t f re q u e n tly  
u se d . O th e r  b an k  d en s  and  n a tu ra l  u n d erau L b an k s  co n s titu te d  8% of 
th e  denn ing  and  r e s t in g  s i te s ;  snow  c a v e s , ta lu s  ro c k , r ip r a p ,  and 
b r u s h  o r  lo g  p i le s  w e re  u se d  to  a  l e s s e r  ex ten t.
H u m p h rey  and  Z inn  (1982) a s s e s s e d  s e a s o n a l h a b ita t u se  
in  so u th  F lo r id a ,  T hey  d e te rm in e d  th a t o t te r s  r e t r e a te d  f ro m  m a rs h e s  
a s  th e y  d r ie d  out an d  m oved  to  p e rm a n e n t ponds d u rin g  th e  d ry  se a so n .
In a  s tu d y  of th e  E u ro p e a n  o t te r  in E ng land  and W ales , 
M acD onald  e t a l ,  (1978) c o m p a re d  th e  h a b ita t c h a r a c te r i s t ic s  of r i v e r  
s e c t io n s  w ith  and  w ith o u t " r e s id e n t  o t te r  t e r r i t o r i e s .  " T hey  found 
th a t  s e c t io n s  w ith  c o n s is te n t o t te r  u se  had  s u b s ta n tia lly  m o re  w oodland 
h a b i ta t  and  d e n se  v e g e ta t iv e  c o v e r  b eh in d  th e  b an k s and m o re  c a v itie s  
b e n e a th  t r e e  ro o ts  a long  th e  b an k s .
S e v e ra l  a u th o rs  h av e  d is tin g u ish e d  o tte r  b ro o d - r e a r in g  h ab ita t 
f ro m  g e n e ra l  o t te r  h a b ita t . R a d io - tra c k in g  of o t te r s  b y  M elq u ist (1981) 
in d ic a te d  th e  im p o r ta n c e  of m u d f la ts , m a r s h e s ,  and  b a c k w a te r  slo u g h s 
to  fa m ily  g ro u p s  d u rin g  s u m m e r , w hen th e  young w e re  about 3 -6  m o n th s 
o ld . He n o ted  th a t  an  abundan t p o p u la tio n  of s lo w -m o v in g  p r e y  s p e c ie s  
in h a b ite d  th e s e  a r e a s ,  L ie r s  (1951) r e p o r te d  th a t a  fe m a le  o t te r  m oved  
8 -w e e k -o ld  pups f ro m  th e ir  n a ta l  den  to  a  den  n e a r  a  sha llow  pond w ith  
m a n y  c ra y f is h .
S tep h en s (1957) co m m en ted  th a t young E u ro p e a n  o t te r s  a r e  
g e n e ra l ly  r a i s e d  in  s m a l l  s id e  s t r e a m s .  Je n k in s  (1980) found a
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s u c c e s s io n  of 10 o t te r  b ro o d s  b e in g  r e a r e d  in 2 t r ib u ta r y  la k e s  o v e r  a 
4 -y e a r  sp a n . He h y p o th e s iz e d  th a t  o b ta in in g  food w as e a s ie r  fo r  young 
o t te r s  a t  th e s e  sh a llo w  la k e s  th an  in  th e  n e a rb y  m a in  r i v e r ,  to  w hich  
th e  f a m il ie s  m oved  a f te r  th e  young w e re  7-12 m o n th s old . Jen k in s  
a ls o  n o ted  th e  im p o r ta n c e  of good c o v e r  in  r e a r in g  a r e a s .
V o lum e of flow  a ls o  in flu en c es  th e  s u ita b il i ty  of r iv e r  h a b ita ts  
fo r  o t t e r s .  M e lq u is t (1981) found on ly  l im ite d  u se  of " fe e d e r"  s t r e a m s  
w h ile  J e n k in s  (1980) r e p o r te d  th a t E u ro p e a n  o t te r s  in  S co tland  u sed  
s m a l l  t r ib u ta r i e s  f o r  b r o o d - r e a r in g  an d  th en  r e tu rn e d  to  th e  m a in  r iv e r  
a f te r  th e  young w e re  7-12 m o n th s  o ld . S tephens (1957) r e p o r te d , but 
d id  n o t d o cu m en t, th a t  E u ro p e a n  o t te r  p o p u la tio n s  in  la rg e  r iv e r s  kep t 
n e a rb y  s m a l le r  c r e e k s  s to c k e d  w ith  o t te r s ,  im p ly in g  th a t th e  l a r g e r  
r i v e r s  c o n s titu te d  th e  o t t e r ’s  p r im a r y  h a b ita t .
W a te r  q u a lity  is  an  im p o r ta n t a s p e c t of o t te r  h a b ita t th a t h as  
y e t to  r e c e iv e  ad e q u a te  a tte n tio n  (T o w eill and  T a b o r in p r e s s ) .
M ow bray  e t a l .  (1979) s ta te d  th a t  o t te r s  w e re  a b s e n t f ro m  w a te rs  
p o llu te d  b y  a c id  m in e  d ra in a g e  in  M ary lan d , H ill (1978) a t tr ib u te d  th e  
d e c lin e  of o t te r  p o p u la tio n s  in  th e  G re a t P la in s ,  in  p a r t ,  to  th e  a d v e rs e  
im p a c t of s t r e a m  s i l ta t io n  on f is h  p o p u la tio n s . B e ca u se  o t te r s  hunt \  
p r im a r i l y  b y  s ig h t (E r lin g e  1968a), tu rb id  w a te r  p ro b ab ly  re d u c e s  
h a b ita t  q u a li ty  f o r  o t t e r s ,  even  if  p r e y  p o p u la tio n s  a r e  not a ffec ted .
H ab ita t s e le c t io n  in  so u th w e s te rn  M ontana. T o a s s e s s  h a b ita t 
s e le c t io n  b y  o t te r s  in  s o u th w e s te rn  M on tana , r i v e r  s e c tio n s  w e re
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ra n k e d  on th e  b a s i s  of th e  h a b ita t c h a r a c te r i s t i c s  (T ab le  13). G en e ra lly , 
s e c t io n s  w ith  th e  h ig h e s t s c a t  d e n s i t ie s  had  th e  m o s t b e n e f ic ia l h ab ita t 
c h a r a c te r i s t i c s  fo r  o t te r s  w h ile  s e c tio n s  w ith  th e  lo w es t s c a t  d e n s it ie s  
had  th e  few es t b e n e f ic ia l  c h a r a c te r i s t i c s .  T he u p p e r and lo w er M adison 
s e c t io n s  w e re  ex c ep tio n s  to  th is  p a t te rn .
N e a r  Tw in B r id g e s , w h e re  4 d if fe re n t r iv e r  h a b ita ts  w e re  
a v a ila b le  to  o t t e r s ,  th e  B e a v e rh e a d  R iv e r  m o re  than  15 km  above i ts  
m o u th  and  th e  R uby  R iv e r  r e c e iv e d  l i t t l e  u se . T u rb id ity  and low 
v o lu m e  of flow  a r e  a p p a re n tly  th e  f a c to r s  th a t d is c o u ra g e  o t te r  u se  of
th e s e  r i v e r  s e c t io n s .  B ank e ro s io n  cau se d  b y o v e rg ra z in g  in  the^^.'i^^ 
r ip a r ia n  zone , s i l t - l a d e n  r e tu r n  flow s f ro m  i r r ig a t io n ,  and i r r e g u la r  
flow  r e l e a s e s  f ro m  C la rk  C anyon an d  R uby d am s a l l  c o n trib u te  to  th e  
h ig h  se d im e n t lo a d s  in  th e  B e a v e rh e a d  and  R uby r i v e r s .  A s a  r e s u l t ,  
v is ib i l i ty  th ro u g h  th e  w a te r  is  r a r e l y  a s  g re a t  a s  1 m  and often  is  le s s  
th a n  0 .3  m . F low  v o lu m e  of th e s e  r i v e r  s e c tio n s  is  only  1/6 to  1/3 of 
th e  v o lu m e  of th e  m a jo r  r i v e r s  in  th e  s tu d y  a r e a .
H a rv e s t  s t a t i s t i c s  c o n f irm  th a t h a b ita t s e le c tio n  r a th e r  than  
tra p p in g  p r e s s u r e  is  r e s p o n s ib le  fo r  low  o tte r  n u m b e rs  on th e  
B e a v e rh e a d  and  R uby. D u rin g  th e  p a s t  4 y e a r s ,  only  1 o tte r  h a s  b een  
r e p o r te d  tr a p p e d  on th e  R uby  and  on ly  1 on th e  B e av e rh e ad  m o re  th an  
15 km  ab o v e  i ts  m o u th . E x p e r ie n c e d  t r a p p e r s  w o rk in g  b o th  r iv e r s  
d u r in g  th e  p a s t  30 y e a r s  r e p o r t  th a t  o t te r s  h av e  b ee n  r a r e  in  th e s e  
r i v e r  s e c t io n s .  S ig n if ic a n tly , o t te r s  a r e  a ls o  r a r e l y  r e p o r te d  on th e




































Table 13. Relative benefits to o tte rs of various habitat param ete rs , in relation to observed scat 
densities on 6 southw estern Montana r iv e rs . "S" indicates the habitat param eter is 
























(Whitehall) 3 2 3 3 3 3 2.83
(most scats) Gallatin
(Logan) 2 2 3 3 3 3 2.67
Jefferson 
(Twin Bridges) 3 2 2 3 3 3 2.67
2nd
Beaverhead 
(Twin Bridges) 1 0 3 3 3 2 2.00
Big Hole 
(Twin Bridges) 2 3 1 2 2 2 2.00
Madison
(Upper) 2 3 0 0 2 2 1.50
3rd
Madison
(Lower) 3 2 2 3 3 2 2.50
Big Hole 
(M elrose-Glen) 2 3 1 2 2 2 2.00
Beaverhead 




(mouth-High Br. & 
Penn. Br.-R eichle) 2 3 0 0 2 2 1.50
Ruby
(Lower) 0 0 3 2 3 1 1.50
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R ed  R o ck  R iv e r  an d  on th e  B ig  H ole R iv e r  n e a r  W isdom ; bo th  a r e  
m e a n d e r in g , w illo w -lin e d  r i v e r s  w ith  low  flow  v o lu m es  and th u s c o n ­
s t i tu te  v e r y  s im i la r  h a b ita ts  to  th e  B e av e rh e ad  and  R uby r iv e r s .
C o n s is te n t  o t te r  u se  of th e  lo w e r  15 -k m  se c tio n  of th e  B e a v e r ­
h ead  is  a p p a re n tly  r e la te d  to  i t s  p ro x im ity  to  th e  B ig  H ole and  J e f fe r s o n  
r i v e r s ,  r a th e r  th an  to  an y  s ig n if ic a n t h a b ita t d if fe re n c e s  b e tw een  th is  
s e c tio n  and  th e  r e s t  of th e  B e a v e rh e a d  R iv e r . P e rh a p s ,  tu rb id ity  
d e c r e a s e s  th e  a v a ila b il i ty  of food p e r io d ic a lly , and  o t te r s  m u s t u se  th e  
n e a rb y  l a r g e r  and  c l e a r e r  r i v e r s  a t th o se  t im e s .
T h e  l im ite d  o t te r  u se  of th e  M o u th -to -H ig h -B rid g e  and th e  
P e n n in g to n - to -R e ic h le  s e c tio n s  of th e  lo w er B ig  H ole R iv e r  r e v e a ls  
th e  a d v e r s e  im p a c ts  of hum an  a l te r a t io n  of b an k s  on o tte r  h a b ita t. In
th e s e  s e c t io n s , abou t 20-30%  of th e  b an k s  h av e  b ee n  r ip ra p p e d  to  p r e -  >  ̂
v e n t e ro s io n . B e c a u se  th e  r ip ra p  is  d es ig n ed  to  p re v e n t th e  R iv e r  f ro m  
e ro d in g  j t s  j)anks,_.±he o u ts id e  ed g es  of n a tu ra l  r iv e r  ben d s a r e  m o s t 
o ften  a l te r e d .  T h e se  o u ts id e  ed g e s , n o rm a lly  d e n se ly  v e g e ta te d  above, 
w ith  deep  u n d e rc u t b an k s  b e lo w , a r e  t r a n s fo rm e d  b y  r ip ra p p in g  to  ro c k  
w a lls  an d  no lo n g e r  p ro v id e  ad e q u a te  denn ing  o r  r e s t in g  c o v e r . The 
u n a l te re d  in s id e  r i v e r  e d g e s , g e n e ra l ly  b o rd e r in g  sha llow  w a te r  and 
d o m in a te d  b y  c o b b le s to n e  w ith  on ly  s p a r s e  g r a s s  and w illow  c o v e r , 
a l s o  h av e  l i t t l e  v a lu e  fo r  o t t e r s .  T he r e s u l t  i s  th a t long  s t r e tc h e s  of 
r iv e r b a n k  a r e  u n su ita b le  an d , d e s p ite  c le a r  w a te r  and  th e  p r e s e n c e  of 
ad eq u a te , p r e y ,—o t te r  u s e  i s  g r e a t ly j :*educed .. T h is  find ing  p a r a l le ls
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th a t of M acD onald  e t a l .  (1978), w ho found l i t t le  u se  b y  E u ro p ean  
o t te r s  In a r e a s  s u b je c te d  to  e x te n s iv e  re m o v a l of r ip a r ia n  v eg e ta tio n .
W in te r  co n d itio n s  a ls o  a p p e a r  to  in flu en ce  p a t te rn s  of o tte r  
h a b ita t u se  in so u th w e s te rn  M ontana. A bundant o t te r  s ig n  d u rin g  
1979-80  an d  1980-81 in d ic a te d  e x te n s iv e  la te  f a l l  and w in te r  u se  of th e  
u p p e r 8 km  of th e  M e lro s e - to -G le n  s e c tio n  of th e  B ig Hole R iv e r . The 
R iv e r  th e r e  is  c h a r a c te r iz e d  b y  s t r a ig h t  and  f a i r ly  ra p id  flow , p r o ­
v id in g  an  open  w a te r  ch a n n e l th ro u g h o u t w in te r .  M any n e a rb y  se c tio n s  
of th e  B ig  H ole, p a r t ic u la r ly  th o se  w ith  b ra id e d  ch an n e ls  o r  slow  p o o ls , 
b e c o m e  b lo c k e d  b y  g o rg e  ic e  d u rin g  ex ten d ed  p e r io d s  of su b fre e z in g  
w e a th e r . M e lq u is t (1981) a ls o  found in c re a s e d  u se  of o p e n -w a te r  
s t r e a m  c h a n n e ls  d u rin g  w in te r .  He a t tr ib u te d  th is  find ing  to  th e  l im ite d  
a c c e s s ib i l i ty  to  w a te r  an d  food th a t ic e d -o v e r  s t r e a m  se g m e n ts  p ro v id ed  
fo r  o t te r s .
T he l im ite d  s p r in g  u s e  and th e  a b s e n c e  of s ig n  d u rin g  th e  la te  
s u m m e r  of 1980 in d ic a te d  o t te r  m o v em en t out of th is  se c tio n  of th e  Big 
H ole,,, R e a so n s  fo r  th is  m o v e m en t a r e  no t ev id en t, a lthough  it  m ay  b e
r e la te d  to  s e a s o n a l  c o n s e rv a tio n  of food r e s o u r c e s .  M e lq u is t (1981) ^
s p e c u la te d  th a t  o t te r  m o v e m e n ts  am o n g  w id e ly  sp a ce d  a c tiv ity  c e n te r s  
a llo w ed  p r e y  p o p u la tio n s  to  r e c o v e r  b e tw e en  p e r io d s  of h eav y  e x p lo ita ­
tio n .
C o n s is te n t ,  m o d e ra te  u se  of th e  u p p er M ad ison  R iv e r  in d ic a te s  
th a t  o t t e r s  can  a d a p t to  v a r io u s  r i v e r  h a b i ta ts .  F o o d  a c c e s s ib i l i ty  is
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re d u c e d  in  th is  s e c tio n  b e c a u s e  s u c k e r s  and  c ra y f is h , 2 e a s ily  caught 
p r e y  s p e c ie s ,  a r e  e i th e r  uncom m on o r  a b s e n t. A lso , th e  flow p a t te rn  
(a ll r i f f l e s  and  no  p o o ls)  p re c lu d e s  p re y  c o n c e n tra tio n s  and p ro b a b ly  
m a k e s  hun ting  d if f ic u lt . U n d e rcu t b an k s  and d en se  r ip a r ia n  v eg e ta tio n  
a r e  m o re  l im ite d  h e r e  th a n  on any o th e r  r i v e r  in the  s tu d y  a r e a .  O v e r ­
a l l ,  o t te r  u se  of th e  u p p e r  M ad ison  s u g g e s ts  th a t  i ts  abundant t ro u t and 
w h ite f ish  p o p u la tio n s  and  c le a r  w a te r  c o m p en sa te  fo r  th e  l im ite d  
am oun t of denn ing  h a b ita t  and  th e  re d u c e d  a c c e s s ib i l i ty  of p re y .
T h e  lo w e r  M ad ison  c o m p r is e s  a  s im i la r  h a b ita t to  th e  u p p er 
R iv e r  b u t h a s  c o n s id e ra b ly  m o re  denn ing  and  b ro o d  - r e a r in g  a r e a s .  T he 
s m a l l  am o u n t of s ig n  o b se rv e d  does not c o r r e la te  w ith  h ab ita t f a c to r s  
and  i s  a d d re s s e d  in  th e  d is c u s s io n  of h a rv e s t .
L a tr in e  c o v e r , G rin n e ll e t a l ,  (1937), L ie r s  (1951), M elq u ist 
and  H o rn o c k e r (1979a), and  M ow bray  et a l ,  (1979) d e s c r ib e d  o t te r  f ie ld  
s ig n  an d  c a ta lo g u ed  th e  v a r io u s  ty p e s  of s i t e s  u se d  b y  o t te r s  fo r  
d e p o s itin g  s c a ts  and  o th e r  o lfa c to ry  s ig n . T h ese  r e s e a r c h e r s  g e n e ra lly  
co n c lu d ed  th a t o t t e r s  w ill  u se  lo n g -e s ta b lis h e d  s i te s  ("h au lo u ts , " 
" la n d in g s , " and  la t r in e s )  w hen  co m in g  on to  th e  bank  fo r  feed ing , lo a fin g , 
o r  d e fe c a tin g . A d d itio n a lly , s i t e s  w h e re  o t te r s  le a v e  sc e n t and  r o l l  on 
sa n d  o r  g r a s s  w e re  id e n tif ie d , a lth o u g h  th e s e  s i te s  m ay  co in c id e  w ith  
l a t r i n e s ,  B e a v e r  lo d g e s , p ro m in e n t p o in ts  of la n d , lo g ja m s , and 
g r a s s y  b an k s  w e re  in d ic a te d  a s  so m e  of th e  m o s t com m on a r e a s  u sed  
b y  o t t e r s .
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Je n k in s  and  B u rro w s  (1980) s y s te m a tic a l ly  a s s e s s e d  th e  
r e la t io n s h ip  of v e g e ta t iv e  c o v e r  to  s c a t  d ep o s itio n  in  a  s tu d y  of the  
E u ro p e a n  r i v e r  o t te r  a lo n g  r i v e r s  and la k e s  in  n o r th e rn  S cotland . T hey  
found p o s it iv e  a s s o c ia t io n s  b e tw een  s c a t  d e n s ity  and good c o v e r  bo th  on 
th e  b an k  and  5 m  b eh in d  th e  b ank .
T h e  d a ta  f ro m  s o u th w e s te rn  M ontana su p p o r t th e  fin d in g s of 
Je n k in s  an d  B u rro w s  (1980) c o n c e rn in g  th e  im p o r ta n c e  of co v e r in 
s e le c t io n  of l a t r i n e  s i t e s .  T he m o is t sh ru b  co m m u n ity , th a t re c e iv e d  
th e  m o s t  u s e  fo r  l a t r i n e s ,  o ften  fo rm e d  d en se  th ic k e ts ,  in te r s p e r s e d  
w ith  s m a l l  g r a s s y  o p en in g s . C o v e r  5 m  b eh ind  th e  b an k  w as g e n e ra lly  
th ic k , sh ie ld in g  th e  s i t e  f ro m  lo n g - ra n g e  o b se rv a tio n . V eg e ta tio n  on 
th e  b an k  p ro v id e d  good l a t e r a l  c o v e r  f ro m  o b se rv a tio n  p o in ts  u p s tre a m  
o r  d o w n s tre a m  on th e  s a m e  bank .
S im ila r ly , c o tt onw ood - sh ru b  and u p la n d -sh ru b  v e g e ta tiv e  ty p e s , 
w h ich  w e re  s e le c te d  fo r  l a t r in e  s i t e s ,  g e n e ra lly  p ro v id ed  good s c re e n in g  
f ro m  in lan d  lo c a tio n s . H o w ev er, th e s e  h a b ita ts  p ro v id e d  le s s  l a t e r a l  
c o v e r  b e c a u s e  th e  v e g e ta t iv e  s t r ip  im m e d ia te ly  a d ja c e n t to  th e  bank  w as 
l e s s  d en se  th a n  in  th e  m o is t  sh ru b  h a b i ta ts .
O tte r  u se  of th e  m o r e  open h a b ita ts  w as d isp ro p o r tio n a te ly  le s s  
th a n  th e i r  f re q u e n c y  o f o c c u r r e n c e .  M a rs h  g r a s s  h a b ita t w as an  e x c e p ­
tio n  to  th e  s c a t  d e n s i ty -c o v e r  r e la t io n s h ip .  D esp ite  i ts  open n a tu re , 
th is  h a b ita t c o n ta in e d  9% of th e  s c a ts  bu t c o n s titu te d  on ly  4% of the  
to ta l  b a n k  le n g th . P r e f e r e n t i a l  u se  of m a r s h  g r a s s  h a b ita t by  o t te r s
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
60
m a y  b e  r e la te d  to  th e i r  h a b it of ro ll in g  and d e feca tin g  in g r a s s y  a r e a s  
(M elq u is t and  H o rn o c k e r  1979a),
F o o d  H ab its
T he d o m in an t r o le  of f is h  in  o t te r  d ie ts  h a s  b een  docum en ted  
b y  n u m e ro u s  s tu d ie s  (H am ilton  1961 in  New Y ork , Knuds en and H ale 
1968 in  th e  G re a t  L a k e s , T o w e ill 1974 in  O reg o n ). T he 99% o c c u rre n c e  
of f is h  in  o t te r  s c a ts  f ro m  so u th w e s te rn  M ontana r i v e r s  su p p o rts  th o se  . c  ^ 
s tu d ie s  an d , m o re  s p e c if ic a l ly , c o r r e la te s  w ith  th e  2 ex is tin g  M ontana 
s tu d ie s .  On th e  W est G a lla tin  R iv e r , G re e r  (1955c) found f is h  r e m a in s ^  
in  99,9% of 1,142 s c a ts ;  in  th e  T hom pson  L ak es  a r e a  of n o r th w e s te rn  '
M o n tan a , 93.2% of 1,374 s c a ts  co n ta in ed  f is h  r e m a in s  (G re e r  1955a),
In th e  on ly  o th e r  o t te r  food s tu d y  in  th e  n o r th e rn  R ocky M ounta ins, 
M e lq u is t (1981) found f is h  in  97% of s c a ts  f ro m  w e s t - c e n t r a l  Idaho.
F a c to r s  in flu en c in g  p r e y  s e le c t io n . M any r e s e a r c h e r s  have 
s p e c u la te d  on th e  m e c h a n ic s  of p r e y  s e le c tio n  b y  o t te r s  and have 
a t te m p te d  to  r e l a t e  th e  ab u n d an ce  of p r e y  to  th e  co m p o sitio n  of th e  
o t t e r ’s  d ie t, G re e r  (1955a) em p lo y ed  a  co m b in a tio n  of ang ling , g i l l -  
n e ttin g , and  e le c t ro - s h o c k in g  to  a s s e s s  f is h  p o p u la tio n s . F o r  so m e  
p re y  s p e c ie s ,  th e s e  r e s u l t s  w e re  in  a g re e m e n t w ith  s c a t  o c c u rre n c e  
f re q u e n c ie s ;  o th e r  s p e c ie s  w e re  g r e a t ly  u n d e r - re p re s e n te d  in  sa m p lin g  
c o m p a re d  w ith  s c a t s ,  n o tab ly  su n f ish  (L ep o m is  g ib b o su s), o r  g re a t ly  
o v e r - r e p r e s e n te d ,  n o ta b ly  sq u a w fish  (P ty c h o c h e ilu s  o re g o n e n s is ) and
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w h ite f ish . G re e r  s p e c u la te d  th a t th e  h a b its  of th e i r  p re y  and  the 
fo ra g in g  te c h n iq u e s  of th e  o t te r  m a d e  f is h  s p e c ie s  d if fe re n tia lly
v u ln e ra b le  to  p re d a t io n . In th e  n o r th w e s te rn  s tu d y , a s  w e ll a s  in a  |
,  's' '
su b se q u e n t s tu d y  on th e  G a lla tin  R iv e r  in  so u th w e s te rn  M ontana, G re e r
(1955a and c) co n c lu d ed  th a t  a v a ila b ili ty  of p re y , a s  d e te rm in e d  by  bo th  
ab u n d an ce  and  v u ln e ra b il i ty ,  w as th e  d e te rm in in g  fa c to r  in  th e  d ie t of 
th e  o t te r .
S heldon and  T o ll (1964) f u r th e r  e n u m e ra te d  fa c to rs  a ffec tin g  
th e  a v a ila b il i ty  of f is h  to  o t t e r s ,  in c lu d in g  th e  abundance , a g ility , 
h a b ita t , and  sp aw n in g  s e a s o n s  of th e  f ish ; th e  e ffec ts  of ic e  and w a te r  
te m p e r a tu r e  s t r a t i f ic a t io n ;  and  th e  feed in g  tim e  and tech n iq u es  of th e  
o t te r s .  R y d e r (1955) s ta te d  th a t f is h  a r e  p ro b ab ly  c a p tu re d  b y  o tte r  in  
" in v e r s e  p ro p o r tio n  to  th e ir  sw im m in g  a b ility . " E r lin g e  (1968b), in  
h is  feed in g  s tu d ie s  of c a p tiv e  E u ro p e an  r i v e r  o t te r s ,  found th a t o t te r s  
s e le c te d  l a r g e r ,  l e s s  m a n e u v e ra b le  f is h  th a t w e re  le s s  ab le  to  find 
c o v e r . T o w eill an d  T a b o r  (in  p r e s s )  concluded  th a t o t te r s  do not s e le c t  
fo r  a  p a r t ic u la r  p r e y  s p e c ie s  w hen  hun ting  bu t abundan t, s lo w -sw im m in g  
f is h  (includ ing  s u c k e r s )  an d  s e d e n ta ry , b o tto m -d w e llin g  sp e c ie s  
(inc lud ing  s c u lp in s )  a r e  l ik e ly  to  b e  p re y e d  upon a t  le v e ls  d is p ro p o r tio n ­
a te ly  g r e a te r  th a n  th e i r  ab u n d an ce . T ro u t , th e  a u th o rs  added , w ould b e
Ï I.
ta k e n  In lo w er p ro p o r t io n  th a n  th e i r  ab u n d an ce  b e c a u se  of th e i r  a b ility
'
to  sw im  ra p id ly , a  h y p o th e s is  su p p o r te d  b y  Sheldon and T o ll (1964) in  a  
s tu d y  of a  M a s s a c h u s e t ts  r e s e r v o i r  and  b y  E r l in g e  (1969) fo r  E u ro p ean
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o t te r s  in  S w ed ish  r i v e r s .
P r e y  s e le c t io n  in  so u th w e s te rn  M ontana. A r i v e r - b y - r iv e r  
a n a ly s is  of r e la t iv e  p re y  abundance  (T ab le  12) and o tte r  food h ab its  
(T ab le  9) r e v e a ls  th a t so u th w e s te rn  M ontana o t te r s  s e le c t  p re y  in a 
m a n n e r  s im i la r  to  th a t found in  th e  s tu d ie s  rev ie w e d  above. A v a ilab ility , 
b a s e d  on n u m b e rs  and p r e y  c h a r a c te r i s t i c s ,  d e te rm in e s  th e  r e la t iv e  
f re q u e n c ie s  of p r e y  in  th e  o t te r  d ie t.
T he s lo w -sw im m in g  s u c k e r s  o c c u rre d  m o s t fre q u e n tly  in  s c a ts  
f ro m  th e  B e a v e rh e a d , B ig H ole, J e f f e r s o n ,  and G a lla tin  r i v e r s .  T h e ir  
r e la t iv e  ab u n d an ce  in  th o se  r i v e r s  ra n g e d  f ro m  m o d e ra te ly  com m on to  
abundan t; h o w ev e r, on 3 of th e s e  s e c tio n s  b io lo g is ts  c o n s id e re d  w h ite -  
f is h  p o p u la tio n s  to  b e  g r e a te r  th an  s u c k e r  p o p u la tio n s . O tte rs  w e re  
a p p a re n tly  co n su m in g  s u c k e r s  d is p ro p o r tio n a te ly  to  th e ir  abundance 
b e c a u s e  w h ite f ish  w e re  m o re  d iff icu lt to  c a tc h . On th e  u p p er M adison , 
s u c k e r s  o c c u r re d  in  on ly  12% of th e  s c a ts ,  r e f le c t in g  th e ir  low re la t iv e  
ab u n d an ce .
S cu lp in s , a  h ig h ly  a v a ila b le  p re y  b a s e d  on bo th  e s tim a te d  
n u m b e rs  and  s e d e n ta ry  h a b i ts ,  ex h ib ited  a  c o n s is te n tly  high fre q u en c y  
of o c c u r r e n c e  in  s c a ts  f ro m  a l l  a r e a  r i v e r s .
W h ite f ish , a lth o u g h  ra n k e d  a s  th e  m o s t abundan t p re y  sp e c ie s  
on 3 r i v e r s ,  w e re  o n ly  th e  th i r d  m o s t  f re q u e n t d ie ta ry  ite m  o v e ra l l .
T h is  is  a t t r ib u ta b le  to  th e  good sw im m in g  a b ili ty  of th e  w h ite fish . On
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th e  M ad iso n , w h e re  s u c k e r s  w e re  uncom m on, w h ite fish  b ec a m e  an 
im p o r ta n t food s o u rc e  fo r  o t te r s ,  o c c u rr in g  in  62% of th e  s c a ts .
T ro u t o c c u r r e d  in  d is p ro p o r tio n a te ly  few e r s c a ts  th an  th e ir  
r e la t iv e  ab u n d an ce  w ould su g g e s t, S u p e r io r  sw im m in g  a b ili ty  and  the  
p r e f e r e n c e  of t ro u t  fo r  ho ld ing  in  a r e a s  w ith  good co v e r p ro b ab ly  c o m ­
b in ed  to  re d u c e  th e  a v a ila b il i ty  of t ro u t  to  o t te r s .  H ow ever, on the 
u p p er M ad iso n , w h e re  t ro u t  w e re  th e  m o s t abundant f ish , u n d ercu t 
b an k s  w e re  few , and  s u c k e r s  w e re  uncom m on, tro u t w e re  th e  m o s t 
f re q u e n t p r e y  ite m .
S tu d ies  f ro m  o th e r  re g io n s  of N o rth  A m e ric a  have in d ica ted  a  
s im i la r  im p o r ta n c e  of c ra y f is h  to  th a t found in so u th w e s te rn  M ontana. 
R e p o r te d  f re q u e n c ie s  of o c c u r re n c e  f ro m  s c a t  and d ig e s tiv e  t r a c t  
a n a ly s e s  w e re  35% in  New Y o rk  (H am ilton  1961), 46% in M a ssa c h u se tts  
(Sheldon and  T o ll 1964), 2 5% in  O reg o n  (T ow eill 1974), 28% in 
W isco n s in  (K nudsen and H ale  1968), and  39% in  N o rth  C a ro lin a  (W ilson 
1954). G re n fe ll (1974), s tu d y in g  o t te r  food h a b its  in  a  c e n tr a l  C a lifo rn ia  
m a r s h ,  found c r a y f is h  r e m a in s  in  98% of o t te r  s c a ts .
P re d a tio n  on s to n e f ly  nym phs w as s ig n ific an t only on th e  Big 
H ole and  M ad iso n  r i v e r s  w h e re  s iz a b le  p o p u la tio n s of th e  sa lm o n  fly  
(P te r o n a r c y s  c a l i f o rn ic a ) nym ph e x is t .  G re e r  (1955c) a ls o  found high 
f re q u e n c ie s  of s to n e fly  n y m p h s (40%) in  o t te r  s c a ts  f ro m  th e  W est 
G a lla tin , in d ic a tin g  o t t e r s  w il l  m a k e  h eav y  u se  of th e s e  la rg e  in v e r te ­
b r a te s  w h e re  a v a ila b le .
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T h e  p r e s e n c e  of m u s k ra t  fu r  and  b o n es in  1 s c a t  c o r r e la te s  
w ith  f in d in g s  of W ilson  (1954), G re e r  (1955a), G re n fe ll (1974), and  
M e lq u is t (1981), w ho in d ic a te  th a t  o t te r s  w ill p r e y  on s m a ll  m a m m a ls , 
b u t th a t  su c h  p re d a tio n  is  o p p o r tu n is tic  r a th e r  th an  p a r t  of a  c o n c e r te d  
feed in g  s tr a te g y .
S e a so n a l p r e y  v a r ia t io n .  T he w in te r  tro u g h  and su m m e r  peak  
in  o t te r  u ti l iz a tio n  of c r a y f is h  r e f le c ts  th e  v a ry in g  a v a ila b ili ty  of th is  
p re y  s p e c ie s .  C ra y f is h  b u r ro w  in b o tto m  se d im e n ts  d u rin g  w in te r  and 
a r e  a c tiv e  on th e  r i v e r  s u b s t r a te  in  w a rm e r  s e a s o n s . T hus o t te r s  
w ould  h av e  to  d ig  in  th e  r i v e r  b o tto m , a  fo ra g in g  tech n iq u e  d e s c r ib e d  
b y  L ie r s  (1951), to  o b ta in  c r a y f is h  in w in te r . In o th e r  s e a s o n s , 
e s p e c ia l ly  s u m m e r , a c tiv e  c r a y f is h  w ould b e  m o re  e a s ily  en co u n te red  
b y  o t te r s ,  e i th e r  th ro u g h  d ir e c t  o b se rv a tio n  o r  by  o t te r s  m oving u n d e r ­
w a te r  r o c k s ,  a  fo ra g in g  tech n iq u e  d is c u s s e d  by  G re e r  (1955c).
P re d a tio n  on tro u t  w as g r e a te s t  d u rin g  w in te r , a finding 
a t tr ib u ta b le  to  th e  re d u c e d  m o b ility  of t ro u t in  w a te r  te m p e ra tu re s  
n e a r  f re e z in g . In c o n t r a s t ,  w h ite f ish  a r e  le s s  a ffec ted  by low w a te r  
te m p e r a tu r e s  and e x h ib ite d  no  s ig n if ic a n t s e a s o n a l  changes in  o tte r  
d ie ts .
I n te r s p e c if ic  c o m p a r is o n  of p r e y  b y  s e a s o n s  r e v e a ls  th a t 
s u c k e r s  w e re  th e  m o s t f re q u e n t p re y  in  a l l  s e a s o n s ,  excep t su m m e r  
w hen  sc u lp in s  o c c u r r e d  in  58% of th e  s c a ts  and  s u c k e r s  in only  55%.
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T h is  in c r e a s e  in  sc u lp  in o c c u r re n c e  co in c id ed  w ith  th e  in c re a s e d  
p re d a tio n  on c ra y f is h , and  m ay  in d ic a te  o t te r s  fo ra g e  on b en th ic  
s p e c ie s  m o re  d u r in g  s u m m e r .
D u rin g  w in te r ,  lo n g n o se  d ace  re a c h e d  i ts  h ig h es t f re q u e n c y  
in  s c a ts  (18%), p e rh a p s  s e rv in g  a s  an  a l te rn a tiv e  food d u rin g  the 
re d u c e d  w in te r  a v a ila b il i ty  of c ra y f is h .
R e la t iv e  im p o r ta n c e  of p re y  i te m s . K nuds en and H ale (1968) 
r e c o rd e d  b o th  f re q u e n c y  of o c c u r re n c e  and p re y  v o lu m e  in  d ig e s tiv e  
t r a c t s  to  a s s e s s  th e  im p o r ta n c e  of v a r io u s  foods to  o t te r s .  Jen k in s  
and  H a rp e r  (1980) u sed  f re q u e n c y  of o c c u rre n c e  in  s c a ts  to g e th e r  w ith  
an  e s tim a tio n  of th e  v o lu m e  of p re y  i te m s  in  th e  s c a t .  In th is  s tu d y , 
food i te m s  in  e a c h  s c a t  w e re  su b je c tiv e ly  ra n k e d  a s  e ith e r  a  m a jo r  o r 
t r a c e  com ponen t of th e  s c a t .  V olum e m e a s u re m e n ts  w e re  not u tiliz e d  
b e c a u s e  s e v e r a l  r e s e a r c h e r s  (L a g ie r  and  O sten so n  1942, W ilson  1954, 
K nuds en  and H ale  1968) h av e  p o in ted  out th a t v o lu m e s  of p re y  re m a in s  
m a y  no t a c c u ra te ly  r e f le c t  a c tu a l  p re y  v o lu m e s , due to  v a ry in g  d ig e s t i ­
b i l i ty  of p re y  i te m s  (e s p e c ia lly  c r a y f is h  s h e lls ) .  A cco rd in g  to  Knuds en 
and H ale  (1968:90), " in  g e n e ra l ,  w hen o c c u rre n c e  and  vo lu m e a r e  bo th  
h ig h , th e  food is  im p o r ta n t;  w hen o c c u r re n c e  i s  high and v o lu m e low , 
th e  food is  m o d e ra te ly  im p o r ta n t;  w hen o c c u rre n c e  is  low and v o lu m e 
h ig h , th e  food m a y  no t b e  im p o r ta n t .  " T hey  a ls o  defined  th e  h ig h - 
o c c u r r e n c e ,  lo w -v o lu m e  foods a s  s ta p le  o r  su s ta in in g  foods.
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
66
R eg io n w id e  a p p lic a tio n  of th e s e  c r i t e r i a  to  o t te r  d ie t in 
s o u th w e s te rn  M ontana s u g g e s ts  s u c k e r s  a r e  th e  m o s t im p o rta n t food, 
fo llo w ed  b y  w h ite f ish . C ra y f is h  a r e  a ls o  v e ry  im p o r ta n t, ex cep t in 
w in te r ,  S cu lp in s  c o n s titu te  a su s ta in in g  food th roughou t th e  y e a r .
T ro u t and  c a rp  a r e  not v e r y  im p o rta n t b e c a u se , d e s p ite  high v o lu m es 
p e r  o c c u r r e n c e ,  th e i r  f re q u e n c y  is  low (w ith th e  excep tion  of tro u t on 
th e  u p p e r M ad iso n ). A ll o th e r  foods cou ld  b e  c o n s id e re d  r e la t iv e ly  
u n im p o rta n t b a s e d  on th e  a s s e s s m e n t  of fre q u e n c y  and v o lu m e .
P o p u la tio n  S ta tu s
L a rg e  am o u n ts  of s ig n , coup led  w ith  h a rv e s t  d a ta  and r e p o r ts  
f ro m  t r a p p e r s ,  in d ic a te  a  good o tte r  po p u la tio n  along  th e  J e f fe rs o n  
R iv e r .  Iso la tio n  f ro m  d ev e lo p m en t, ex ten s iv e  u n d e rcu t and  d en se ly  
v e g e ta te d  b a n k s , la r g e  p o p u la tio n s  of ro u g h  f is h  and c ra y f is h , and  an 
abundance  of b a c k w a te rs  and s lo u g h s fo r  b ro o d - r e a r in g  a r e  the m a in  
f a c to r s  c o n tr ib u tin g  to  th e  e x c e lle n t o t te r  h ab ita t on th e  J e ffe rso n . 
D en se  v e g e ta tio n  an d  n u m e ro u s  sp r in g  s lo u g h s lim it  hum an a c c e s s  to 
th e  m a in  r i v e r  in  m a n y  lo c a tio n s ; h o w ev e r, t r a p p e r s  a r e  m aking  
in c re a s e d  u se  of b o a ts  to  s e t  b e a v e r  t r a p s .  C u r re n t h a rv e s t  le v e ls  do 
no t s e e m  to  be a d v e r s e ly  a ffe c tin g  th e  o t te r  po p u la tio n  on th e  J e f fe rs o n .
On th e  G a lla tin  R iv e r  (L ogan to  T h re e  F o rk s ) ,  c o n s is te n tly  
la rg e  am o u n ts  of s ig n  in d ic a te  a  good p o p u la tio n . H ab ita t is  v e ry  
s im i la r  to  th e  J e f f e r s o n  R iv e r ,  w ith  am p le  denning  and b ro o d - re a r in g
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s i t e s  an d  d iv e r s e  p r e y  p o p u la tio n s . I ts  p ro x im ity  to  th e  E a s t  and W est 
G a lla tin , M ad iso n , J e f f e r s o n ,  and  M is s o u r i r iv e r s  p la c e s  th e  m ain  
G a lla tin  n e a r  th e  c e n te r  of p e rh a p s  th e  la r g e s t  o t te r  c o n c e n tra tio n  in 
so u th w e s te rn  M ontana.
T he u p p e r M ad ison  R iv e r  show s c o n s is te n t, m o d e ra te  o tte r  
u se . T r ib u ta r y  m o u n ta in  s t r e a m s  and la k e s  a p p a re n tly  connect p o p u ­
la tio n s  f ro m  th e  u p p er M ad ison  to  th o se  in  th e  R ed  R ocks L ake  N ational 
W ild life  R efu g e , w h e re  o t te r s  a r e  r a r e  b u t an n u a lly  o b se rv e d  (S troops 
p e r s .  co m m . ). T rap p in g  p r e s s u r e  is  low on th e  u p p er M adison  f ro m  
Q uake L ak e  to  V a rn e y  B rid g e , b u t th e  s c a r c i ty  of b ac k w a te r  sloughs 
and  s lo w -m o v in g  p r e y  s p e c ie s  m ay  l im it  th e  v a lu e  of th is  se c tio n  fo r  
b r o o d - r e a r in g .  H a rv e s t and r e p o r te d  o b se rv a tio n s  in d ic a te  d e n s e r  
p o p u la tio n s  in  th e  E n n is  a r e a ,  w h e re  th e  M ad ison  fo rm s  m any  ch an n e ls  
and  w h e re  v e g e ta t iv e  c o v e r , and  denn ing  and b ro o d - r e a r in g  h ab ita t 
in c r e a s e  s ig n if ic a n tly . F re q u e n t o b se rv a tio n s  of o t te r s  a r e  m ad e  n e a r  
th e  M ad ison  R iv e r  d e l ta  on E n n is  L ak e  and in  B e a r tr a p  Canyon below  
th e  L ak e . F ro m  th e  B e a r t r a p  to  th e  ju n c tio n  w ith  th e  J e ffe rs o n , v e ry  
good o t te r  p o p u la tio n s  h av e  b een  r e p o r te d ,  although  r e c e n t  h igh  o tte r  
h a r v e s t  in c id e n ta l to  b e a v e r  tra p p in g  a c t iv i t ie s  m ay  have re d u c e d  o tte r  
n u m b e rs  on th e  lo w e r  M ad iso n .
E v en ly  d is t r ib u te d  o t te r  s ig n  and r e p o r te d  o b se rv a tio n s  
in d ic a te  a  m o d e ra te  o t te r  p o p u la tio n  on th e  B ig  Hole R iv e r  f ro m  th e  
m o u th  to  W ise  R iv e r .  H ab ita t a l te r a t io n  th ro u g h  r ip ra p p in g  h as
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re d u c e d  o t te r  u se  of so m e  p o r tio n s  of th e  lo w er Big H ole, bu t th e  
m a jo r i ty  of h a b ita t is  in  good cond ition . R e p o rts  of o t te r s  a r e  l e s s  
f re q u e n t above th e  co n flu en ce  w ith  th e  W ise  R iv e r . Above W isdom , 
w h e re  th e  h e a d w a te rs  of th e  B ig  H ole c o n s is t  of s m a ll  m ean d e rin g  
m eadow  s t r e a m s ,  o t te r s  a r e  on ly  o c c a s io n a l v i s i to r s .  E x tre m e ly  
co ld  w in te r  co n d itio n s  and th e  su b seq u en t sh o r ta g e  of open w a te r  m ay  
d is c o u ra g e  y e a r - ro u n d  u se  of th e  u p p er Big H ole. Below W ise R iv e r , 
a r e a s  o f open  ch a n n e ls  a p p e a r  to  a t t r a c t  th e  m o s t w in te r  u se . The 
g e n e ra l ly  open r ip a r ia n  v e g e ta tio n  g iv es  t r a p p e r s  r e a d y  a c c e s s  to  th e  
B ig  H ole and , b e c a u s e  b e a v e r  (and th u s  o tte r )  denning  a r e a s  a r e  bo th  
obvious and  so m ew h a t l im ite d  in  n u m b e r, a c c id e n ta l tra p p in g  of o t te r s  
i s  a p ro b le m  h e r e .  T he m id d le  and u p p er p o r tio n s  of th e  Big Hole a r e  
is o la te d  f ro m  o th e r  r i v e r  s y s te m s , so  h igh  tra p p in g  p r e s s u r e  could 
re d u c e  lo c a l  p o p u la tio n s .
C o n s is te n t u se  b y  o t te r s  on th e  B e a v e rh e ad  R iv e r  is  confined  
to  th e  lo w es t 15 km , w h e re  flow  v o lu m e is  g r e a te s t  and  o th e r l a r g e r  
r i v e r  h a b ita ts  a r e  n e a rb y . U se of th e  u p p er 70 km  is  s c a t te re d , but 
o t te r s  h av e  b e e n  o b s e rv e d  th ro u g h o u t th e  le n g th  of th e  B eav e rh ead .
T he g e n e ra l ly  e x c e lle n t r ip a r ia n  h a b ita t , f re e d o m  f ro m  hum an 
e n c ro a c h m e n t, and  v e r y  low r e p o r te d  h a rv e s t  a l l  in d ic a te  th a t d ire c t  
h u m an  in flu en ce  is  no t r e s p o n s ib le  fo r  th e  low o tte r  d en s ity  in  th e  
u p p e r  B e a v e rh e a d . H o w ev er, tu rb id  w a te r  and  low flow  v o lu m e m ay  
d is c o u ra g e  o t te r  u se .
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R ESEA R CH  RECOM M ENDATIONS
L ac k  of r e l ia b le  p o p u la tio n  In fo rm a tio n  is  th e  fo re m o s t 
o b s ta c le  to  re f in in g  o t te r  m a n ag e m en t in  M ontana. T ab u la tio n  of s c a ts  
c a n  p ro v id e  a  m e a s u re  of o t te r  abundance , bu t fu r th e r  r e s e a r c h  is  
n eed ed  on how su c h  d a ta  shou ld  b e  in te rp re te d .
1. T he D e p a rtm e n t of F is h ,  W ild life  and P a rk s  should  
s p o n s o r  a  s tu d y  u s in g  Zn®^ to  d e te rm in e  o t te r  p opu la tion  d e n s ity  in 
a  l im ite d  s tu d y  a r e a  r e p r e s e n ta t iv e  of r e g io n a l  o t te r  h ab ita t.
R a tio n a le ; A p ro g ra m  of l iv e - tra p p in g  o t te r s  and in jec tin g  
th e m  w ith  r a d io - a c t iv e  t r a c e r  ho lds p ro m is e  fo r  e s tim a tin g  o tte r  
p o p u la tio n s  and  te s t in g  c e n s u s - in d e x  te ch n iq u e s . A s show n by 
N o rth c o tt and  S lade  (1976) an d  M e lq u is t and H o rn o ck er (1979a), o t te r s  
can  b e  l iv e - t r a p p e d  w ith o u t g r e a t  d ifficu lty . M o re o v e r, o t te r s  have 
d e m o n s tra te d  s tro n g  f id e li ty  to  e s ta b lis h e d  la t r in e s ,  and  th e se  s i te s  
can  r e a d i ly  b e  found  a lo n g  r i v e r s  in  so u th w e s te rn  M ontana. A la rg e  
s a m p le  of s c a t s  cou ld  b e  lo c a te d  to  d e r iv e  a  popu la tion  e s tim a te . 
E x tra p o la tio n  of th e  p o p u la tio n  d e n s ity  d e te rm in e d  by  su ch  a  study  
w ould p ro v id e  an  e s t im a te  of r e g io n a l  o t te r  p o p u la tio n s.
2 . A s p a r t  of a  Zn®^ r e s e a r c h  p ro je c t ,  s c a ts  f ro m  m a jo r  
l a t r in e  s i t e s  sh o u ld  b e  co u n ted  r e g u la r ly .
R a tio n a le : T he r e la t io n s h ip  b e tw e en  n u m b e rs  of s c a ts  and  the
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o t te r  p o p u la tio n 's  d e n s ity  d e te rm in e d  th ro u g h  th e  Zn®^ r e s u l t s  w ould 
r e v e a l  w h e th e r  s c a t  co u n ts  a r e  r e l ia b le  in d ic a to rs  of o tte r  abundance .
3. If s c a t  n u m b e rs  a r e  show n to  r e f le c t  o tte r  abundance, 
an n u a l s c a t  co u n ts  shou ld  b e  conducted . To in it ia te  su ch  a p ro g ra m , 
r e s e a r c h e r s  w ould  s e le c t  r i v e r  s e c tio n s , lo c a te  1 m a jo r  la t r in e  p e r  
k i lo m e te r  of r i v e r ,  and  coun t s c a ts  a t  th e s e  s i t e s .  A lthough th is  e ffo rt 
w ould b e  t im e -c o n s u m in g  in it ia l ly , la t r in e s  could  b e  checked  qu ick ly  
d u rin g  f lo a t  t r ip s  in  su b se q u e n t y e a r s .  C e n su se s  w ould b e  conducted  
a t th e  s a m e  t im e  e a c h  y e a r .
R a tio n a le : A nnual s c a t  co u n ts  w ould g ive abundance and tr e n d  
in d ic e s  fo r  o t te r  p o p u la tio n s . B io lo g is ts  w ould th u s have  in fo rm a tio n  
on w h ich  to  ju d g e  th e  s ta tu s  of lo c a l  o t te r  p o p u la tio n s . C onducting 
c e n s u s e s  a t th e  s a m e  tim e  e a c h  y e a r  w ould e lim in a te  im p a c ts  of 
s e a s o n a l  ch an g es  in  o t te r  u se  of l a t r in e  s i te s .
4. If c o s t o r  m an p o w er lim ita tio n s  p re c lu d e  FW P fro m  
conduc ting  an y  f ie ld  m o n ito r in g  p ro g ra m , o r  if s c a t  n u m b e rs  do not 
p ro v e  to  r e f le c t  o t te r  p o p u la tio n s , v o lu n te e r  he lp  f ro m  tr a p p e r s  should  
b e  so u g h t. E x p e r ie n c e d  t r a p p e r s  a c tiv e  a long  v a r io u s  w e s te rn  M ontana 
r i v e r s  sh o u ld  b e  r e q u e s te d  to  r e c o r d  d a ta  on tr a p -n ig h ts ,  o t te r  s ig n  
o b s e rv e d , and  s p e c if ic  a r e a s  u se d  by  o t te r s .
R a tio n a le : A lthough  th e  d a ta  w ould b e  su b je c tiv e , r e la t iv e  
ab u n d an ce  and  p o p u la tio n  t r e n d s  w ould  b e  e s ta b lis h e d  a f te r  s e v e r a l
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y e a r s .  B y u sin g  v o lu n te e r  a c tiv e  t r a p p e r s ,  m an y  d if fe re n t g e o g ra p h ­
ic a l  a r e a s  could  b e  m o n ito re d  a t l i t t le  f in a n c ia l c o s t to  th e  D ep a rtm en t.
5. T he t r a p p e r  q u e s tio n n a ire  shou ld  be re p e a te d  a t 5 -y e a r  
in te rv a ls .
R a tio n a le ; R e sp o n se s  to  th e  q u e s tio n n a ire  w ill r e v e a l  o tte r  
p o p u la tio n  t r e n d s  and  tra p p in g  p r e s s u r e  on a  s ta te w id e  b a s is .
M ANAGEM ENT RECOM M ENDATIONS
In fo rm a tio n  g e n e ra te d  d u rin g  th is  s tu d y  h as  b een  u sed  to  d e r iv e  
s p e c if ic  m a n a g em en t re c o m m e n d a tio n s  fo r  th e  so u th w e s te rn  M ontana 
s tu d y  a r e a  and to  deve lop  a g e n e ra l  s t r a te g y  fo r  o tte r  m an ag em en t 
th ro u g h o u t th e  r e s t  of th e  s ta te .  C a re fu l m o n ito rin g  of o tte r  p o p u la ­
tio n s  and t r e n d s  is  e s s e n t ia l  fo r  th e  s u c c e s s  of th is  m an ag em en t 
s t r a te g y .  T he f ie ld  r e s e a r c h  p ro g ra m , o u tlin ed  u n d er " R e s e a rc h  
R e c o m m e n d a tio n s , " Is  th e  b e s t  w ay  to  g e n e ra te  r e l ia b le  in fo rm atio n .
If no an n u a l f ie ld  s u rv e y s  a r e  im p le m e n te d , m a il su rv e y s  to  t r a p p e rs  
an d  in te rv ie w s  w ith  lo c a l  b io lo g is ts  sh o u ld  s e rv e  a s  the  p r im a ry  
s o u rc e s  of in fo rm a tio n .
H ab ita t c a r r y in g  c a p a c ity  a ls o  in flu en c es  p ro p e r  o t te r  m a n a g e ­
m e n t d ire c t io n . In a s s e s s in g  h a b ita t c a r ry in g  ca p a c ity , w ild life  m a n ­
a g e r s  sh o u ld  c o n s id e r  food a v a ila b il i ty , w a te r  q u a lity  and quan tity , 
v e g e ta t iv e  and  p h y s ic a l  c h a r a c te r i s t i c s ,  and th e  d e g re e  of se c lu s io n
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f ro m  h u m an  a c tiv i ty . R e ce n t h is to ry  of o tte r  p o p u la tio n s in  a  d ra in a g e  
ca n  a ls o  p ro v id e  an  in d ic a tio n  of c a r ry in g  ca p ac ity . F o r  ex am p le , if 
a  g iven  d ra in a g e  once  su p p o rte d  m o re  o t te r s  and  h ab ita t co nd itions 
h av e  re m a in e d  unchanged , then  th e  o t te r  po p u la tio n  in th a t d ra in a g e  is  
in d ic a te d  a s  b e in g  below  c a r ry in g  ca p ac ity .
B e c a u se  of th e  in h e re n t u n c e r ta in tie s  in th e  e s tim a tio n  of 
o t te r  p o p u la tio n s , t r e n d s ,  and  c a r ry in g  ca p ac ity , and b e c a u se  of the  
s u s c e p tib i l i ty  of o t te r s  to  o v e r - h a r v e s t  (see  p . 49), th e  se le c tio n  of 
sp e c if ic  m a n ag em en t d ire c t io n  fo r  a  g iven  d ra in a g e  should  be c o n s e r ­
v a tiv e . A s m o re  in fo rm a tio n  is  deve loped  on o tte r  h ab ita t r e q u i r e ­
m e n ts  and p o p u la tio n s , a  m o re  p r e c i s e  o t te r  m an ag em en t p ro g ra m  
sh o u ld  b e c o m e  f e a s ib le  in  M ontana.
F o r  th e  so u th w e s te rn  M ontana stu d y  a re a ;
1. T he M ontana F is h  and G am e C o m m iss io n  should  r e ta in  
th e  1 - o t te r  s e a s o n a l  l im i t  a t  th e  p re s e n t  t im e .
R a tio n a le ; Good o t te r  p o p u la tio n s  a r e  in d ic a ted  in  m o s t of 
th e s e  w a te r s ,  and  th e  p o p u la tio n s  a r e  r e p o r te d ly  re m a in in g  s ta b le  o r  
in c re a s in g  u n d e r c u r r e n t  le v e ls  of h a rv e s t .  Low o tte r  n u m b e rs  in th e  
B e a v e rh e a d  and  R uby  r i v e r s  a p p e a r  to  b e  h a b i ta t - r e la te d ,  no t h a r v e s t - 
r e la te d ,  so  m o re  r e s t r i c t i v e  h a r v e s t  re g u la tio n s  w ould p ro b ab ly  not 
in c r e a s e  p o p u la tio n s  in  th e s e  d ra in a g e s .
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2 , If in d ic a to rs  r e v e a l  a  d e c lin e  in o t te r  n u m b e rs  in  th e  
f u tu re ,  th e  C o m m iss io n  sh o u ld  in s t i tu te  a  v o lu n ta ry  h a rv e s t- re d u c tio n  
p ro g ra m , re q u e s t in g  th a t t r a p p e r s  avo id  tak in g  o t te r s .  U nder th is  
p ro g ra m . D e p a rtm e n t of F is h ,  W ild life  and  P a rk s  p e rso n n e l w ould 
in fo rm  t r a p p e r s  th a t a  re d u c tio n  in  o t te r  h a rv e s t  is  n e c e s s a ry  to  allow  
p o p u la tio n  r e c o v e ry .  T he D e p a rtm e n t w ould a ls o  p u b lish  a b ro c h u re  
on how t r a p p e r s  can  re c o g n iz e  o t te r  s ig n  and tak e  p re c a u tio n s  to  avoid  
tra p p in g  o t t e r s .  T he 1 - o t te r  s e a s o n a l  l im it  w ould b e  re ta in e d  to  
a c c o m m o d a te  in c id e n ta l h a r v e s t .
R a tio n a le ; A d e c lin e  in  o t te r  n u m b e rs  (in th e  ab sen ce  of 
h a b ita t change) in d ic a te s  a  p o p u la tio n  h a s  d ro p p ed  below  th e  h a b ita t 
c a r r y in g  c a p a c ity . T ra p p in g  h a r v e s t  is  one c o n tro lla b le  a s p e c t of 
o t te r  m o r ta l i ty  and  sh o u ld  b e  re d u c e d  to  allow  pop u la tio n s to  r e c o v e r .  
T ra p p e r s  re sp o n d in g  to  th e  s u rv e y  e x p re s s e d  g re a t  in te r e s t  in  co n ­
s e rv in g  o t te r s ;  a d d itio n a lly , m an y  t r a p p e r s  c u r r e n t ly  avoid  trap p in g  
o t te r s ,  and  m o s t b e l ie v e  in c id e n ta l tra p p in g  can  b e  re d u c e d . G iven 
th e s e  f a c to r s ,  a  v o lu n te e r  h a rv e s t - r e d u c t io n  p ro g ra m  h as  a good 
c h an ce  of s u c c e s s .
A n u m b e r  o f f a c to r s  a rg u e  a g a in s t im p o sin g  m o re  r e s t r i c t iv e  
r e g u la t io n s  a s  a  f i r s t  s te p  in  r e v e r s in g  o t te r  popu la tion  d ec lin e s  in 
so u th w e s te rn  M o n tan a . F i r s t ,  m o s t o t te r  h a rv e s t  is  in c id e n ta l to  
b e a v e r  tra p p in g , so  a  m a n d a to ry  c lo s u re  of th e  o t te r  s e a so n  w ould 
o n ly  e l im in a te  a  s m a l l  co m p o n en t of th e  o t te r  h a rv e s t .  S econdly , if
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th e  o t te r  s e a s o n  w e re  c lo se d , in c id e n ta l o t te r  h a rv e s t  m ig h t be  
u n re p o r te d  o r  r e p o r te d  a s  b e in g  f ro m  a n o th e r  d ra in a g e , th u s r e s u lt in g  
in  th e  lo s s  of h a r v e s t  in fo rm a tio n  o r  b ia s in g  h a rv e s t  d a ta  f ro m  o th e r  
d ra in a g e s .  F in a lly , o t te r  p o p u la tio n s  in  th e  re g io n  a p p e a r  h igh  enough 
to  s u s ta in  a  m o d e ra te  d ec lin e  w ithou t b e in g  je o p a rd iz e d . W hile a 
m a n d a to ry  c lo s u re  of b o th  o t te r  and b e a v e r  trap p in g  would b e  the  
f a s te s t  w ay  to  allow  p o p u la tio n s  to  r e c o v e r ,  su c h  a re g u la tio n  w ould 
end b e a v e r  tra p p in g  o p p o r tu n itie s , w ould u n d e rm in e  t r a p p e r  su p p o rt 
f o r  o t te r  m a n a g e m e n t, and  w ould  be u n n e c e s s a r i ly  r e s t r i c t iv e  a s  a 
f i r s t  s te p  to  p ro m o tin g  o t te r  p o p u la tio n  re c o v e ry .
If no  p o p u la tio n  r e c o v e ry  is  ev iden t th ro u g h  th e  v o lu n ta ry  
h a r v e s t - r e d u c t io n  p ro g ra m  and if  con tinued  in c id e n ta l h a rv e s t  is  
in d ic a te d  a s  b e in g  re s p o n s ib le  fo r  k eep ing  o t te r  n u m b e rs  low , then  
b o th  b e a v e r  and  o t te r  tra p p in g  shou ld  b e  r e s t r i c t e d  o r  c lo sed  on a 
d ra in a g e - s p e c if ic  b a s i s .  If co n tinued  in te n tio n a l trap p in g  of o t te r s  is  
r e s p o n s ib le  fo r  th e  la c k  of an y  po p u la tio n  re c o v e ry , th en  th e  o t te r  
s e a s o n  a lo n e  sh o u ld  b e  c lo se d .
3. If th e  p r ic e  of b e a v e r  p e l ts  r i s e s  enough to  s tim u la te  a 
s ig n if ic a n t in c r e a s e  in tra p p in g  e f fo r t ,  th e  C o m m iss io n  shou ld  in s ti tu te  
a  v o lu n ta ry  h a r v e s t - r e d u c t io n  p ro g ra m  fo r  o t te r s ,  a s  d e s c r ib e d  in  
N o. 2 ab o v e .
R a tio n a le ; C u r r e n t ly  b e a v e r  p e l t  p r ic e s  la rg e ly  d e te rm in e
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t r a p p in g  p r e s s u r e  and h a rv e s t  of o t te r s .  T he v o lu n ta ry  h a r v e s t - 
re d u c tio n  p ro g ra m  w ould  be a  f i r s t  s te p  to  p re v e n t e x c e s s iv e  o tte r  
h a r v e s t  w hen  b e a v e r  p e l t  p r ic e s  a r e  h igh .
4. If o t te r  p e l t  p r ic e s  r i s e  d ra m a tic a l ly  and s tim u la te  an  
I n c r e a s e  in  d i r e c t  tra p p in g  p r e s s u r e  on o t te r s ,  th e  o t te r  s e a so n  shou ld  
b e  c lo se d .
R a tio n a le : A lthough  re g io n a l  o t te r  p o p u la tions can  su s ta in  
c u r r e n t  In c id e n ta l h a r v e s t  le v e ls ,  th e  added  p r e s s u r e  of in te n tio n a l 
h a r v e s t  cou ld  h av e  s e r io u s  po p u la tio n  co n seq u en c es . G iven a  s tro n g  
eco n o m ic  In cen tiv e  fo r  tra p p in g  o t te r s ,  a  m a n d a to ry  c lo s u re  of o t te r  
tra p p in g  w ould  p ro b a b ly  b e  m o re  e ffec tiv e  in  p rev e n tin g  e x c e ss iv e  
h a r v e s t  th a n  w ould  a  v o lu n ta ry  h a rv e s t- r e d u c t io n  p ro g ra m .
F o r  a  g e n e ra l  s ta te w id e  o t te r  m an ag em en t s tra te g y :
1. In a r e a s  w h e re  good o tte r  p o p u la tio n s a r e  In d ica ted , th e  
1 - o t te r  s e a s o n a l  l im i t  sh o u ld  b e  re ta in e d .
R a t io n a le : T h e se  p o p u la tio n s  have d e m o n s tra te d  th e  a b ility  
to  s u s ta in  c u r r e n t  h a r v e s t  le v e ls .  The 1 - o t te r  l im it  ac co m m o d a te s  
in c id e n ta l h a r v e s t  an d  in s u r e s  a c c u ra te  h a rv e s t  m o n ito rin g .
2 . In a r e a s  w h e re  o t te r  p o p u la tio n s  a r e  d ec lin in g  In the  
a b s e n c e  of h a b ita t  c h a n g e , o r  a r e  below  c a r ry in g  ca p ac ity , a  v o lu n ta ry  
h a r v e s t - r e d u c t io n  p ro g ra m  sh o u ld  b e  in s t itu te d .
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R a tio n a le ; See M anagem en t R eco m m en d a tio n  No. 2 fo r  the 
s o u th w e s te rn  M ontana s tu d y  a r e a .
3, In a r e a s  w h e re  o t te r  p o p u la tio n s  have tra d it io n a lly  b een  
v e r y  low , l i t t le  h a r v e s t  h a s  o c c u r re d , and  th e  o t te r  h a b ita t cond itions 
a r e  p o o r , th e  o t te r  s e a s o n  sh o u ld  b e  c lo sed .
R a tio n a le : C lo s u re  of th e  o tte r  s e a so n  w ould e lim in a te  th e  
in te n tio n a l com p o n en t of tra p p in g  p r e s s u r e  and th u s  re m o v e  any 
in c e n tiv e  fo r  t r a p p e r s  in  th e s e  a r e a s  to  s e t  fo r  o t te r s  a s  a " tro p h y "  
a n im a l. On th e  o th e r  hand , im p o sin g  m o re  r e s t r i c t iv e  re g u la tio n s  on 
b e a v e r  tra p p in g  in  ad d itio n  to  th e  o t te r  tra p p in g  c lo s u re  w ould not 
c a u s e  a  s ig n if ic a n t o t te r  p o p u la tio n  re s p o n s e  b e c a u se  th is  m a rg in a l 
h a b ita t  i s  a p p a re n tly  n o t c a p a b le  of su p p o rtin g  a  l a r g e r  o tte r  popu la tion .
4 . In a r e a s  w h e re  o t te r  p o p u la tio n s have  su ffe re d  s e v e re  
r e c e n t  p o p u la tio n  d e c lin e s  in  th e  a b se n c e  of h a b ita t change, bo th  the  
o t te r  and  b e a v e r  s e a s o n s  sh o u ld  b e  c lo sed .
R a tio n a le : O tte r  p o p u la tio n s  u n d er th e s e  c irc u m s ta n c e s  a r e  
in  im m e d ia te  d a n g e r  of b ec o m in g  lo c a lly  ex tinc t; m o re o v e r , th e ir  p a s t  
h ig h e r  r e la t iv e  ab u n d an ce  in d ic a te s  th a t th e  h ab ita t is  cap ab le  of 
su p p o rtin g  m o re  o t t e r s .  C lo s u re s  of bo th  th e  o tte r  and  b e a v e r  se a so n s  
a r e  n e c e s s a r y  to  e l im in a te  b o th  in te n tio n a l and  in c id e n ta l h a rv e s t  and 
a llo w  th e  p o p u la tio n  to  r e c o v e r .
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5. O tte r  m a n ag em en t re g u la tio n s  shou ld  b e  m o d ified  if 
b e a v e r  o r  o t te r  p e lt p r ic e s  r i s e .  T h e se  m a n ag em en t m o d if ic a tio n s  
an d  th e  r a t io n a le s  a r e  p re s e n te d  u n d er M anagem ent R eco m m en d a tio n s  
N o, 3 and  No. 4 fo r  th e  so u th w e s te rn  M ontana s tu d y  a r e a .
6. T he D e p a rtm e n t shou ld  in v e s tig a te  th e  fe a s ib i l i ty  of r e ­
in tro d u c in g  o t te r s  in  d ra in a g e s  w h e re  th ey  a r e  now ex tin c t. L o ca l 
s u p p o r t , th e  la c k  of in te n s iv e  b e a v e r  tra p p in g , and  th e  p re s e n c e  of 
ad e q u a te  food r e s o u r c e s  and good o t te r  h a b ita t shou ld  b e  p r e r e q u is i te s  
fo r  r e - in tro d u c t io n . If o t te r s  a r e  r e - in tro d u c e d , th ey  shou ld  be 
m o n ito re d  w ith  im p lan ted  r a d io - t r a n s m i t te r s .
R a tio n a le ; H is to r ic a lly , e a s te rn  M ontana su p p o rted  o t te r s ,  
and  s u ita b le  h a b ita t s t i l l  e x is ts  in  m an y  a r e a s .  A s u c c e s s fu l  r e -  
in tro d u c tio n  w ould r e s t o r e  th is  a n im a l a s  a  n a tu ra l  com ponent of th e  
a q u a tic  e c o sy s te m . I n te r e s t  b y  th e  p u b lic  and t r a p p e r s  in  o t te r s  is  
c o n s id e ra b le , so  r e - in tro d u c t io n  w ould lik e ly  b e  w e ll re c e iv e d . R a d io ­
te le m e tr y  w ould allow  th e  s u c c e s s  of th e  p ro g ra m  to  b e  m o n ito re d ,
7. T he D e p a rtm e n t sh o u ld  w o rk  to w ard  e s ta b lish in g  d ra in a g e -  
s p e c if ic  o t te r  m a n ag em en t re g u la t io n s .  T h e se  re g u la tio n s  w ould b e  
b a s e d  on c e n su s  index  d a ta , t r a p p e r  q u e s tio n n a ire s , h a rv e s t  s t a t i s t i c s ,  
an d  p o p u la tio n  s tu d ie s .
R a tio n a le : Low p o p u la tio n  d e n s ity  and l im ite d  re p ro d u c tiv e  
p o te n tia l  m a k e  o t te r  p o p u la tio n s  s u s c e p tib le  to  o v e r - h a r v e s t .
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e s p e c ia l ly  if  a  r i s e  in  b e a v e r  p e lt  p r ic e s  s t im u la te s  tra p p in g  a c tiv ity . 
M an ag em en t b a s e d  on r e l ia b le  po p u la tio n  in fo rm a tio n  w ould in s u re  th e  
c o n s e rv a tio n  of o t te r  p o p u la tio n s  in M ontana.
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How many years have you been trapping on Montana waters?
Approximately how many otter have you trapped in Montana? ______
On lines 1 through 5 below, please list the river sections, major creeks 
or lakes where you have been trapping during the last four seasons.
4.
5.




A.B.C or D (See Questions 
#4 below)
For each water you listed above, indicate how much otter sign you have seen 
there by writing the appropriate letter (A,B,C or D) on the line provided.
A. I have never seen otter or otter sign along this waterway.
B. Otter sign rare but occasionally observed along this waterway.
C. Otter sign uncommon but can usually be found in a few specific sites.
p. Otter sign common in most areas of this waterway.
Please indicate which one of the following statements applies to your trapping.
I take special precautions to avoid trapping otter when some are around.
I make no specific sets for otter but may catch them in beaver sets.






Each year 1 make a serious attempt to catch my one otter limit.
There are no otter in my area so the above statements don't apply.
What other water—assoelated species do you trap?
Beaver Mink Muskrat
From your trapping experience in Montana, check the one statement that applies. 
Otter populations appear to have increased.
 Otter populations appear to have stayed about the same.
 Otter populations appear to have decreased.
I don't have an indication of otter population trends.
Can a careful beaver trapper avoid taking otter by accident?
Ko Yes, in some instances  Yea, in most cases
Will making sets to avoid taking otter reduce a trapper's beaver harvest?
No  Yes, to a moderate degree  Yes, to a significant degree
If you have trapped otter in Montana, please indicate whether;
 All otter I have trapped have been in sets intended for beaver.
Most otter I have trapped have been in beaver sets.
Most otter I have trapped have been in sets intended for otter.




12. Please write any additional comments on otter populations, season length, 
limits, etc., on the back of this survey.
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DATE: September 22, 1981
TO: SW Montana Fishery Biologists 
FROM: K’Jgh Zackheim 
RE; Fish Populations
As part of my thesis project on river otters in southwestern Montana, I am studying 
otter food habits on the Beaverhead, Big Hole, Jefferson, Gallatin and Madison Rivers. 
To analyze the food habit data. I’d like to have an indication of the relative 
populations of various prey species on these rivers.
In the space provided below, please list any sections of the five rivers with 
whose fish populations you are familiar (through electro-shocking, creel surveys, 
fishing, etc.). For each section you list, place the appropriate number designating 
population status under each species.
Also, please compare and rank suckers, trout and whitefish in terms of their 
populations relative to each other. For example, if on a particular river section 
whitefish are more abundant than trout, which are in turn more abundant than suckers, 
you would put a "1" under whitefish, a "2” under trout and a "3" ander sucker 
in the columns at the right side of the chart.
A stamped, addressed envelope is provided for returning the surveys. Thanks for 
your help and feel free to call me (684-5217 in Twin Bridges) if you have <j.uestions.
L S  N 
A T  Y 









5 - Abundant 
4 - Common
3 - Moderately Common 
2 - Uncommon 
1'- Rare 
0 - Absent 
U - Status Unknown
Comparative Ranking Key
1 - Most Abundant
2 - 2nd Most Abundant
3 - Least Abundant
(Applies to sucker, trout 
and whitefish only)
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Q . Appendix C. Sum m ary of re la tiv e  o tte r  populations, population tre n d s , and re c e n t h a rv e s t on
M ontana r iv e r s .  T rib u ta r ie s  w here  o tte rs  have been  trap p ed  o r re p o rte d  a r e  lis te d .
■D
CD
3 A verage R ela tiv e








(O'3" C lark  F o rk  D rainage
i C lark  F o rk , P a ra d ise  to  Idaho b o rd e r 0.50 ? 2
Thom pson R iv er and lak es 0.00
"n
c B ull R iv er 0.00
3"
CD F la thead  R iv e r, F la thead  Lake to  P a ra d ise 0.00 ? 1
3"O Jocko R iv er 0.00
o
Q. L ittle  B itte rro o t R iv er 0.00
a
o
P o st C reek 0.25
3
■D F la thead  R iv e r, F o rk s  to  F la thead  Lake 3.00 I 3
O




M cW inegar Slough 0.50
$ 
1—H
3" F lathead  R iv e r, N orth  F o rk 0.25 I/S 3
O C oal C reek 0.00
3 F la th ead  R iv e r, Middle F o rk 1.25 s 3
C/)
C/)
o ' F la th ead  R iv e r, South F o rk 0.75 I/s 3
3 Big Salm on 0.00
D anaher C reek 0.00
Spotted B ear R iver 0.00
W hite R iver 0.00
S tillw ater R iver 2.25 I/s 3




























Swan River 0.50 S 2/1
Whitefish River 0.75 ? 2
Kootenai Drainage
Fisher River 0.00 ? P
Wolf Creek 0.00




Tobacco River 0.00 ? P
Fortine Creek 0.00
Graves Creek 0.00
Yaak River 0.25 ? 2
REGION 2
Clark Fork Drainage
Bitterroot River 1.00 S/D 2/1
West Fork of the Bitterroot 0.25
East Fork 0.00
Lolo Creek 0.00































Blackfoot R iver 
A lice C reek
C learw ate r R iv e r and lakes 
Gold C reek  
M onture C reek  
Nevada C reek  
N orth P o rk
C lark  F o rk  R iv e r , M issoula to  P a ra d ise  
F ish  C reek
T rou t C r . , D ry C r . , C edar C r.
C la rk  F o rk  R iv e r , D eer Lodge to  M issoula 
F lin t C reek  
L ittle  B lackfoot 
Rock C reek
St. R egis R iv er 
Big C r . , D eer C r . , Savanach C r.
REGION 3
M isso u ri D rainage
B eaverhead  R iv er, M adison Co.
B eaverhead  R iv er, B eaverhead Co. 



























































A verage R ela tiv e
annual Population density
h a rv es t^ trend^ ranking^
Red Rock R iv er 0.25 ? 1
Upper Centennial 0.25
H o rse p ra ir ie  C reek 0.00
Ruby R iv er, low er 0.25 S 1
Big Hole R iv e r, Twin B ridges to  W ise R iv er 2.75 S 3/2
W ise R iv e r 0.25
Big Hole R iv e r , W ise R iv er to  W isdom 0,00 s 1
N orth  F o rk 0.00
U pper Big Hole tr ib u ta r ie s 0.00
Je ffe rso n  R iv e r 6.00 s 3
B oulder R iv er 0.75
South B oulder R iver 0.25
Willow C reek 0.00
G allatin  R iv er 2.25 I 3
R ae C reek 0.00
E a s t G allatin  R iver 0.75 I 2
B rid g e r C reek 0.00
Rocky C reek , B rid g er C reek 0.00
W est G allatin 0.25 ? 2
M adison R iv e r, Ennis Lake to  T hree F o rk s 3.50 I/s 3/2
M adison Dike 0.25





























M adison R iv er, W est Y ellow stone to  E nnis Lake 
South F o rk  
Duck C reek  
W est F o rk  
O 'D ell C reek
Jack  C r . , Jou rda in  C r . , Wigwam C r . , B ear C r.
N orth  Meadow C reek  
E nnis Lake
M isso u ri R iv e r, headw aters to  Canyon F e r ry  
Duck C reek , C onfederate Gulch 
S ixteen M ile C reek
Y ellow stone D rainage
Y ellow stone R iver 
H ellro a rin g  C reek , Slough C reek
M ill C r .,  Canyon C r,, B rack ett C r., Mol Heron C r., B ear C r. 
Shields R iv er, W ilsall to  Yellowstone R iver
REGION 4






















D earborn  R iver 0.00 S/D 2/1
N orth  F o rk 0.00
Sm ith R iver 0.00 ? 2

















O Sun R iv er, Teton Co. and Lew is and C la rk  Co. 0.75 S 2
3 N orth  F o rk 0.25CD
8 South F o rk , Wood C reek  and S tra igh t C reek 0.75
5 E lk C r., Willow C r ., Sm ith C r ., L ittle  Willow C r. 0.00
(O'
3" Sun R iv er Gam e Range 0.00
i
3 Teton R iver 0.25 D 1CD Deep C reek 0.00
“nc
3 . M aria s  R iv er 0.00 ? 1
3"CD Sheep C reek 0.00
CD
■D
O Jud ith  R iver 0.00 ? 2/1
Q.
C R oss F o rk , Box E ld er C r . , O lsen C r. 0.00S-o"
3




M u sse lsh e ll 0.00 ? 1
cr
1—H M isso u ri R iv e r, Lewis and C la rk  Co. 2.75 S 3Q.




Wolf C reek 0.25
"OCD M isso u ri R iv er, C ascade Co. 0.75 S 2
3 B elt C reek 0.00
w
5'
3 M isso u ri R iv er, Choteau Co. 0.25 S 2
Shonkin C reek 0.00
A rrow  C reek 0.00































M issou ri D rainage
M usselshe ll R iver 0.00 ? 1
Y ellowstone R iver D rainage
B oulder R iv er 0.00 ? P
E a s t Boulder 0.00
W est Boulder 0.00
S tillw ater R iv er 0.00 ? 2/1
W est Rosebud C reek 0.00
E a s t Rosebud C r . , Slough Lake, Phantom  C r. 0.00
Big H orn R iver 0.00 ? ?
B u s te r  C reek 0.00
Y ellow stone R iv e r, Sw eetgrass Co. 0.00 2/1
Y ellow stone R iv er, S tillw ater Co. 0.00 1
Y ellow stone R iv er, Y ellowstone Co. 0.00 P
&1977-78 through 1980-81 trapp ing  seasons.
^1 = in c reasin g ; I/S  = in c reasin g  o r  stable; S = stab le; S/D = s tab le  o r decreasing ; D = decreasing ;
? = unknown.
^R elative density  ca tego ries: 3 = highest; 2 = in term edia te ; 1 = lowest; P  = p re sen t, but inform ation 
is  inadequate to  judge. C ategories in te rm ed ia te  betw een these  a re  indicated as 3/2 o r 2 /1 .
CO
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M ethods
T o  d e te rm in e  m o v e m en t p a t te rn s  and h ab ita t u se , e f fo r ts  w e re  
m a d e  to  l iv e - t r a p ,  in s tru m e n t, and  m o n ito r  o t te r s  on th e  J e f fe rs o n  
R iv e r  n o r th  of T w in B r id g e s . F o u r  t r a p  s i te s  w e re  s e le c te d  in  a r e a s  
w h e re  f r e s h  o t te r  s ig n  w as  found. T he t r a p  s i t e s  w e re  a l l  on w ooded 
is la n d s  and  th e  t r a p s  w e re  s e t  a t  s i t e s  w h e re  o t te r s  r e g u la r ly  "hau led  
o u t"  on to  b a n k s . M odified  H ancock  t r a p s  (M elqu ist and H o rn o ck er 
1979a) w e re  co n c ea led  on th e  b an k s  and  checked  d a ily .
On 1 O c to b e r  1980, a f te r  49 tra p -n ig h ts  s p re a d  o v e r  19 d ay s , 
a  9 ,7 -k g , 1 .2 9 -m  long  m a le  o t te r  w as c a p tu re d . B ased  on an  a s s e s s ­
m e n t of s iz e ,  to o th  w e a r ,  and b acu lu m  len g th , th e  o t te r  w as e s tim a te d  
to  b e  3 to  5 y e a r s  o ld . On 5 O c to b e r, W ayne M elq u ist of M cC all,
Idaho , p e r fo rm e d  a n  in t r a p e r i to n e a l  im p lan t of a  T e lo n ics  t r a n s m it te r ,  
u s in g  te c h n iq u e s  and  m a te r ia l s  d e s c r ib e d  b y  M elq u is t and H o rn o ck er 
(1979a and 1979b). T h e  o t te r  w as  r e le a s e d  a t th e  o r ig in a l t r a p  s i te  on 
th e  s a m e  day.
S u bsequen t m o n ito rin g  of th e  in s tru m e n te d  o tte r  w as a c c o m ­
p lis h e d  b y  u s in g  a n  o m n id ire c tio n a l w hip an ten n a  m ounted  atop  an 
a u to m o b ile  and  a  h a n d -h e ld , 3 -e le m e n t Y agi an ten n a , w hich  w as u sed  
to  p in p o in t e x a c t lo c a tio n s . W hen th e  o t te r  cou ld  not b e  lo c a te d  f ro m  
th e  g ro u n d , a e r i a l  s u rv e i l la n c e  of th e  r i v e r s  w as conducted  using  th e  
Y ag i an ten n a  a tta c h e d  to  th e  w ing  s t r u t  of a  P ip e r  S uper Cub,
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R e s u l ts
B e c a u se  of th e  o t t e r 's  m o b ility  and th e  a b se n c e  of ro a d s  c lo se  
to  m an y  p o r tio n s  of th e  r i v e r s ,  on ly  sp o ra d ic  m o n ito rin g  of o t te r  m o v e ­
m e n t w as  p o s s ib le . F ro m  6 O c to b e r 1980 th ro u g h  16 J a n u a ry  1981, th e  
in s tru m e n te d  o t te r  w as  re lo c a te d  7 t im e s  a s  i t  m oved  c o n s is te n tly  u p ­
s t r e a m  f ro m  i ts  r e l e a s e  s i t e  on th e  J e f f e r s o n  R iv e r  to  th e  B ig H ole 
n e a r  G len , a  d is ta n c e  of 30 k m . F ro m  22 J a n u a ry  th ro u g h  14 F e b ru a ry , 
th e  o t te r  w as  r e lo c a te d  8 t im e s  w ith in  a  400-m  se c tio n  of a  s id e  channel 
of th e  B ig  H ole R iv e r .  T h is  lo c a tio n  w as 3 km  u p s tre a m  f ro m  th e  16 
J a n u a ry  s i t e .  A fte r  14 F e b ru a ry ,  no fu r th e r  ra d io - lo c a tio n s  w e re  
o b ta in ed , d e s p ite  r e p e a te d  g round  s e a r c h e s  and 3 f lig h ts  o v e r  a p p ro x i­
m a te ly  100 km  of b o th  th e  B ig H ole and  J e ffe rs o n  r iv e r s .
In 8 in s ta n c e s , a  d e te rm in a tio n  w as m a d e  of th e  sp e c if ic  s i te  
w h e re  th e  o t te r  w a s  r e s t in g  o r  denning . Seven of th e s e  lo c a tio n s  w e re  
in  b e a v e r  lo d g e s , in c lu d in g  5 lo c a tio n s  in  th e  s a m e  b e a v e r  lodge on th e  
c h a n n e l w h e re  th e  o t te r  r e s id e d  f ro m  m id - J a n u a ry  th ro u g h  m id -  
F e b r u a r y .  T he o th e r  lo c a tio n  w as b e n e a th  an  u n d e rcu t bank  on a  s m a ll  
s lo u g h  ab o u t 50 m  f ro m  th e  m a in  r i v e r  ch an n e l. A ll 7 of th e  b e a v e r  
lo d g e  lo c a tio n s  w e re  a d ja c e n t to  f ro z e n -o v e r  r iv e r  ch an n e ls  o r  ponds 
an d , in  s e v e r a l  in s ta n c e s ,  th e  o t te r  w as  d e tec ted  sw im m ing , and p r e ­
s u m a b ly  fo ra g in g , u n d e r  th e  ic e .
F o llo w in g  a  sn o w fa ll, th e  t r a c k s  of 3 o t te r s  and f r e s h  s c a t  w e re  
lo c a te d  abou t 600 m  f ro m  th e  in s tru m e n te d  o t t e r 's  den . F ro m  th e  t r a c k
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r e c o r d ,  th e s e  o t te r s  had  a p p a re n tly  b een  in  th is  v ic in ity  fo r  s e v e r a l  
d a y s . H ow ever, o n ly  1 o t te r  t r a c k  w as ev iden t n e a r  the  in s tru m e n te d  
o t t e r 's  d en  and  no  ev id en ce  w as  no ted  of any  en c o u n te rs  be tw een  th e  
g ro u p  o f 3 o t te r s  and  th e  in s tru m e n te d  ad u lt m a le ,
Lioss of r a d io -c o n ta c t  w ith  th e  o t te r  is  p ro b ab ly  a t tr ib u ta b le  
to  th e  p r e m a tu re  f a i lu r e  of th e  t r a n s m i t te r  b a t te r ie s  o r  to  the  o t t e r 's  
m o v e m en t out of th e  m o n ito re d  a r e a .  P o ss ib ly , th e  in s tru m e n te d  o t te r  
w as  tr a p p e d  an d , c o n t r a ry  to  s ta te  law , th e  p e lt w as not su b m itte d  fo r  
ta g g in g  n o r  th e  c a r c a s s  fo r  co lle c tio n . B e c a u se  no obvious b en e fit 
a c c r u e s  to  a  t r a p p e r  fo r  not com ply ing  w ith  th e s e  law s , th is  event is  
c o n s id e re d  u n lik e ly .
D is c u s s io n
T he 108 -d ay , 33 -k m  m o v em en t b y  th e  in s tru m e n te d  adu lt m a le  
o t te r  p a r a l le l s  M e lq u is t 's  (1981) r e p o r te d  s e a s o n a l 90 -day  hom e ra n g e s  
of 8 -78  km  of w a te rw a y  and h is  m ean  v a lu e s  of 28 and  31 k m , r e s p e c ­
t iv e ly , fo r  faU  an d  w in te r  r a n g e s .
T he u s e  of b e a v e r  lo d g es  fo r  denning  i s  a ls o  c o n s is te n t w ith  
M e lq u is t '8 f in d in g s . H ow ever, th e  l im ite d  n u m b er of denning s i te s  
lo c a te d  d u r in g  ra d io -m o n ito r in g  p re c lu d e s  g e n e ra liz a tio n  abou t sp e c if ic  
o t te r  denn ing  n e e d s  in  s o u th w e s te rn  M ontana.
T he 8 r e lo c a t io n s  of th e  in s tru m e n te d  o t te r  in an ic e -c o v e re d  
s id e  ch a n n e l of th e  B ig  H ole R iv e r  show  th a t , d e s p ite  a p re fe re n c e  fo r
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o p e n -w a te r  a r e a s  d u rin g  w in te r  (M elqu ist 1981), o t te r s  can  inhab it 
f r o z e n - o v e r  w a te rw a y s . In th is  in s ta n c e , an  uneven ic e  s u r fa c e  
c r e a te d  a m p le  a i r  s p a c e , a  b e a v e r  lodge p ro v id ed  a  s e c u re  den , and  
th e  r i v e r  flow ing  b e n e a th  th e  ic e  s e rv e d  a s  a  fo ra g in g  a re a .
T h e  la c k  of ev id en ce  of co n tac t b e tw een  th e  in s tru m e n te d  o t te r  
and  c o n s p e c if ic s , even  w hen  t r a c k s  r e v e a le d  3 o th e r  o t te r s  w e re  in ­
h a b itin g  a  n e a rb y  r i v e r  s e c tio n , su p p o r ts  M e lq u is t 's  co n c lu sio n  th a t 
a d u lt m a le s  g e n e ra l ly  r e m a in  s o l i ta ry ,  ex cep t d u rin g  th e  b re e d in g  
s e a s o n .
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